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Versatile, easy-to-operate machines that take the 
backache out of “ironing day” are a housewife’s 
dream come true. And manufacturer after manufac- 
r turer has called on New Departure for its ball bearings. 
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PARTURES OF TOMORROW 





It could well be that in less than a decade a compact new appliance for 
the home will clean and press a suit, coat or dress in seconds. 


Of course, such a machine is yet to be developed. But one solid fact: when 
the ''Valet-mat'’ does arrive, it will probably be New Departure ball 
bearings that keep it operating smoothly and efficiently. 


Today, practically any type of home-service product you can name is 
New Departure-equipped. So, when your thoughts turn to new departures 
of tomorrow .. . think of New Departure—the company that makes the 
great forward strides in ball bearing design and manufacturing. 
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EXCELLENT ELECTRICAL PROPERTIES 


GREAT MECHANICAL STRENGTH 


Economy and Efficiency 


in electrical equipment 


Depend on Design 


«-.and design frequently relies 
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on reinforced plastics 
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Men who wish to design electrical and electronic equipment 
to beat competition on price and performance, should thor- 
oughly investigate reinforced plastics. With Conolite, Phe- 
nolite, and Imcor reinforced plastics, cost-saving features 
can be incorporated in electrical equipment, and new 
applications may be developed to improve products. 


The range of available plastics is so wide and deep that 
your designs are sure to be translated into practice. That 
is possible because Conolite, Phenolite, and Imcor rein- 
forced plastics combine the physical, electrical, thermal, 
and chemical properties you require. Conolite is made of 
polyester resin combined with glass cloth, glass cloth and 
asbestos, glass cloth and paper, and paper. Phenolite is made 
of phenolic, melamine or silicone resins combined with 
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*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 


CONTINUOUS COILS (CONOLITE) 





different papers, felted asbestos mats, and cotton, asbestos, 
glass and nylon cloths. Specially formulated resins com- 
bined with fiber mats, woven cloths, parallel strands, or 
papers made with glass, organic, or asbestos fibers com- 
pose Imcor reinforced plastics. 

These reinforced plastics meet the performance tests and 
production costs of new designs, and are now being used 
for many electrical insulating and structural tasks. Look 
into their applications for your motors, switches, relays, 
electrical appliances, instruments, controls and electronic 
equipment. 

Consult with your IMC sales-engineer or write on your 
company letterhead for more information on Conolite, 
Phenolite or Imcor reinforced plastics today. 
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In This issue 


MINIATURE BALL BEARINGS. In any application like 
instruments and servo motors where bearing drag or 
torque must be maintained at a low level, mounting 
factors become vital. Fits are more critical when you are 
dealing with shafts as small as 0.025 in. in diam and 
housing bores as small as 0.10 in. Interference fits become 
more difficult to control and have an important influence 
on internal fits. So if you have a bearing application of 
this kind, it would pay to study the six basic methods of 
mounting these “jewels” as illustrated in the article start- 
ing on page 88, authored by R. H. Carter of Miniature 
Precision Bearings, Inc. 


ELECTRONIC REGULATORS. It seems strange to talk 
about “matching” speeds in a two-motor drive when 
actually the motors operate at completely different rpm. 
In fact, for proper operation of the particular machine 
the speed of one motor must increase while the rpm of the 
other is decreasing. Yet, synchronization is actually 
necessary. It will be lots clearer when you find that the 
author is describing a textile machine wherein yarn is 
passed from one driven drum to another. The speeds that 
must be matched to maintain constant yarn tension are 
surface speeds not rpm. Outside diameter of the drums 
change, of course, as yarn is added or taken away. Thus, 
matching of linear speeds of the drums must be achieved 
by “unmatching” their rpm. 

In this same article (page 91), look for a description 
of a new type of reference-voltage source. We always 
think of a reference as a static unwavering signal. This 
one is different. It features a built-in time-delay action. 


ELECTRICAL CONTACT MATERIALS. Selection of proper 
materials for contacts operating under specific conditions 
is essential to reliable performance over a reasonable life. 
A metal or alloy that works well on sensitive, light-duty 
applications won’t necessarily stand up in heavy duty 
arcing contacts or even with light load and _ highly 
repetitive operation. Wrongly applied, contact materials 
will weld or stick, erode, pit, or build up; or mushroom 
out under repeated pounding. Economic factors also 
enter. In the formulation of contact alloys many com- 
promises must be reached. While few, if any, readers will 
want to do their own alloy melting, most would find it 
valuable to learn what can be done to make contacts stand 
up longer in service by reading the article by Dr. John D. 
Kleis of Fansteel Metallurgical, beginning on page 102. 
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USING RUN TRIALS. This whole article is good— 
naturally—but we'd like to focus special attention on a 
little headknocker (perplexing statement) deep within its 
paragraphs. The author indicates that when a dynamom- 
eter is running as a motor and unloaded, bearing and 
brush friction do not show on the load-measuring scale. 
(You know what a dynamometer is, of course. It’s a d-c 
machine cradled so that the stator as well as the rotor is 
free to move. Any torque exerted by the rotor has an 
equal and opposite reaction on the stator. Thus, by 
anchoring the stator to a scale, you can find the torque 
output of the rotor. ) 

Well, then. Since the rotor exerts some torque to over- 
come brush and bearing friction, why doesn’t the scale 
register it? The answer is really simple, but we bet 99 
out of 100 readers can’t give it, without reading the 
author’s clear explanation of why, beginning on page 121. 


CAT EYES. Among scientific devices photoelectric cells 
have a fascination all their own, especially when they are 
operated with invisible infrared or ultraviolet light. Until 
recently they have been comparatively bulky affairs. But 
with the development of photoconductive materials such 
as cadmium sulfide and lead sulfide, and the emphasis on 
smaller and smaller size for everything electronic, a new 
miniature class of photocell has evolved. It works dif- 
ferently from the more familiar photoemissive tube and 
the self-generating photocell. Cadmium sulfide and lead 
sulfide have the peculiar property of being practically 
insulators in darkness and fairly good conductors when 
light falls upon them. The difference may be 100,000 to 1. 
Perhaps best of all, practically a speck of material is 
sufficient to make a useful device. Also, it seems to have 
considerable response to gamma rays and X-rays. Perhaps 
it may soon be a competitor to the Geiger counter. Read 
about these miniature photocells on page 108. 


TRANSISTOR SWITCHES. When is a semiconductor not 
a semiconductor? Puzzling? The article prompting the 
question describes how transistors are used as rectifiers in 
magnetic-amplifier circuits. The transistors perform their 
rectifying function in this case not only because of the 
one-way characteristic of semiconductors, but also by a 
switching action much like the mode of rectification of a 
mechanical rectifier with contacts that open and close at 
synchronous speed. So, when is a semiconductor not a 
semiconductor? When it’s a switch. Page 98. 
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A STUDY IN RESINS AND COMPONENTS. Background 
to the embedded plug-in unit in this month’s cover illus- 
tration, is a photomicrograph (approximately 100 mag- 
nification) of an epoxy resin structure expanded with 
nitrogen-filled phenolic spheres. Expanded resins form 
just one element of an epoxy-resin system that is discussed 
in the lead article this month (page 74) by Special 
Features Editor Alex Javitz. Dominant in the field of 
circuit and component embedment, encapsulation, and 
impregnation, the epoxies now find wide-ranging appli- 
cation. This detailed review of properties, limitations, 
applications and “do’s and don’ts”’—plus detailed and 
authoritative case-histories—should give you some effec- 
tive day-by-day working guidance in utilizing this design 
tool to solve your problems. (A bow to Bakelite Corp. 
for providing the epoxy-resin photomicrograph. ) 


LOOK MA, NO HANDS. Fill up the hoppers and let’er 
ride! And out come complete printed circuit assemblies. 
General Mills designed and built the Autofab machine and 
sold the first one to IBM for their new Kingston, N. Y., 
plant. Capacity is 20 assemblies per minute as long as 
the hoppers are kept filled. Changeover to different 
circuit design requires only minutes. The first one is 
used for production of military electronic equipment for 
the Air Force, but others are on the way for radio and TV 
receivers. Read about this and other new developments 
in automatic production beginning on page 126. 


SMALLER AND LIGHTER. In nearly every issue of 
ELECTRICAL MANUFACTURING there is one article that deals 
with the problems faced in the overall design and develop- 
ment of some electrically operated product. Last month, 
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the product covered in “Today’s Design” was Raytheon’s 
radar diathermy equipment; in this issue, the product 
case history is the Marforge Load-Mobile Fork Truck. 
Few manufacturers make mobile materials handling 
equipment, but all at some time or other are faced with 
product development problems. The editors liked the way 
this company first analyzed the needs of the small plant as 
the basis for setting up design objectives; also the sys- 
tematic way in which the engineers achieved reduction in 
size and even greater reduction in weight. Everything 
was done for a good reason. Starting on page 114, the 
story that Nathaniel Warshaw tells has broad implications 
that should warrant study by any reader concerned with 
overall product development. 


ALUMINUM BRAZING SHEET. The electric iron has 
been a battling ground for materials. The first steam- 
electric irons used die cast aluminum boilers to match the 
sole plates but were bulky and heavy. They were dis- 
placed by irons with tank bodies made of stainless steel 
or plated brass. The Aluminum Company of America has 
been collaborating in the development of an iron with a 
sheet aluminum body of thin gage and reduced weight. 
Problem: How to fabricate it economically? Furnace 
brazing was chosen as the method having the least hand 
labor, and to cut it even further, brazing sheet was em- 
ployed to reduce the manual placement of brazing rings, 
as described on page 132. Brazing sheet—coated on one 
side with a brazing alloy and on the other with a zinc con- 
taining alloy—was new to us and is perhaps new to you. 
It seems to lend itself to the fabrication of a host of 
other aluminum sheet components associated with elec- 
trically operated products. 


WHAT'S AHEAD. Refinement of design rather than new 
principles of operation characterize most new develop- 
ments in electron tubes especially in the field of improved 
reliability for military applications. A staff researched 
article in May tells how many small refinements add up 
to an impressive total for the overall benefit of. industrial, 
commercial and military users. Other articles in the same 
issue include: A summary of the papers presented before 
the Relay Symposium at Oklahoma A. & M. College: 
applications of packaged drives with magnetic amplifier 
control, thin gage magnetic materials and “hipot” testing 
of assembled electrical products. 


RESEARCH HORIZONS LOCATION. The “Research 
Horizons” department usually found in this space is now 
located on page 8. 








Research 
Horizons 


Peripatetic 
Horizons 


Our bright newcomer, “In This Issue,” 
now occupies our old space just back of 
the Contents Page, so we’ve hitched up 
our paragraphs, periods, puns and pa- 
rameters and moved on a bit. If you 
haven’t read “In This Issue” yet, you 
should. It will give you both background 
to and interpretation of the month’s ed- 
itorial content. 


Higher-Temperature 
Resistant Polyethylene 


Now in pilot-plant production by Bake- 
lite Company, a new type of polyethy]l- 
ene has a softening point of up to ap- 
proximately 240 F, some 20 to 30 
degrees higher than that of conven- 
tional polyethylenes. The new resin also 
exhibits greater rigidity, a useful factor 
in designing large moldings or vacuum- 
formed parts. Improved characteristics 
are expected to open up some new areas 
of application. 

Present commercial types of poly- 
ethylene are normally produced at ex- 
tremely high pressures and under ele- 
vated temperatures. The new type is 
made under conditions that approxi- 
mate atmospheric pressure and tem- 
perature. 

Bakelite expects to have experimental 
quantities available in the near future. 
Material is being produced at the 
South Charleston, W. Va., plant, one 
of the company’s three polyethylene 
plants. 

Another entry in the higher-tempera- 
ture polyethylene field is Marlex 50, a 
development of Phillips Petroleum 
Company. The material has a soften- 
ing temperature in the neighborhood of 
260 F. Technical data will be published 
by the company when present evalua- 
tion is completed. 
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Solving trigonometric problems: BTL’s new minia- 
ture airborne digital computer “Tradic” (see details 
below) is able to solve trigonometric problems. Solu- 
tions appear on oscilloscope as shown here. Rapidly 
moving light patterns seem to take the form of geo- 


metric diagrams. 


Computers 
Aloft 


Miniature airborne digital computer 
developed by Bell Telephone Labora- 
tories for the Air Force is pretty much 
a job ef solid-state physics. It incor- 
porates some 800 transistors and 11,000 
germanium diodes. Believed to be the 
first all-transistor computer designed 
for aircraft, its power needs are less 
than 100 watts. Earlier computers. 
utilizing 18,000 vacuum tubes, required 
several thousand watts. 

The new BTL computer, identified 
as Tradic (Transistor-Digital-Com- 
puter) is to be compacted within 3 cu 
ft, so as to occupy the minimum of 
critical aircraft space. It can handle 
60,000 additions or subtractions, or 


3000 multiplications or divisions a sec- 
ond. It can accommodate simultane- 
ously up to thirteen 16-digit numbers. 
Although fundamentally a digital com- 
puter, Tradic is also able to operate on 
analog data. 


Electrostatic 
Amplifier 


A variable capacitance amplifier that 
provides the desirable control charac- 
teristics of electromagnetic amplifiers 
without their disadvantages is covered 
by U. S. Patent No. 2,696,530. Design 
utilizes electrically responsive capac- 
itors whose capacitance is varied by an 
impressed d-c signal voltage. The re- 
sulting power amplifier thus employs 
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If you have been looking for a dependable, miniaturized version 
of the popular A N-type connector, then consider this new 
Continental Connector Series 1300. 























Two small shell sizes accommodate several contact arrangements. 
The shells.are precision machined aluminum, threaded for use with 
conventional cable clamps. Brass pin contacts and spring temper 
phosphor bronze female contacts are gold plated for easier soldering 
—pre-tinning of solder cups is unnecessary. Each contact is 
individually floating, to assure self-alignment and reduced 
engagement forces. 








Cut-away view shows precision 
construction of Continental Series 1300 


One-piece molded inserts prevent moisture traps and possible 
electrical breakdown. They can be interchanged between the plug and 
receptacle shells for greater versatility. Our standard molding 
compound is Mineral filled Melamine (MIL-P-14D, Type MME). 


CONTACTS FOR #20 AWG WIRE However, other compounds are available on order. 


NO. OF CONTACTS SHELL SIZE 
; : Write to our sales engineering department for 
J i Sends Nie -24 technical data on the Series 1300, PLUS other special 
15, 19, 27 and 31 194 -18 designs and circuit applications requiring the use 


of sub-miniature, printed circuit, hermetic seal, 
pressurized, high voltage or power connectors. 





JUST OFF THE PRESS! 
98-page technical catalog a if , 
for engineers, purchasing Sc ele i 
executives and engineering 
libraries. Gives detailed ye) les 
eee on “ae ee 
Continental precisior D 
connectors. Request . free IVISION 
copy on your company 
letterhead, indicating your 
name and title. 
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RESEARCH HORIZONS 
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high-frequency electrical energy to pro- 
duce d-c power proportional to the d-c 
control bias. 

Another patent, No. 2,696,539, pro- 
vides a device for simultaneously inter- 
rupting a plurality of electronic cir- 
cuits. Two opposing sets of contacts are 
mounted on resilient conducting mem- 
bers that are spaced apart by insulat- 
ing elements at one end and _ joined 
together by a fuse element at the other 
end. This arrangement provides a 
closed position for the contacts. Should 
the circuit malfunction through the 
resilient conductors, the fuse blows and 
the contacts are sprung apart. 

The three patents are included in a 
total of 21 currently released to indus- 
try by the Atomic Energy Commission 
for non-exclusive, royalty-free licens- 
ing. Patents so released to date total 


747. 


Downing the 
Decibels 


“Quiet, please!” is a growing request 
on the part of users of large motors 
and generators. Equipment designers 
will be increasingly faced with a re- 
quirement for designing 
tion into their products. 

Three methods are open, according 
to J. M. Shulman, Westinghouse Elec- 
tric Corp., Sunnyvale, Calif., speaking at 
the AIEE Winter Meeting: (1) Reduce 
machine noise itself. (2) Build acous- 
tical insulation, such as_ glass-fiber 
wool, into the machine, that is absorb 
the noise within the machine. (3) Pro- 
vide suitable acoustical baffles and sim- 
ilar devices to absorb the noise after it 
has left the machine. Noise reduction 
of the order of 5 to 10 db is possible 
by suitable sound-absorbing techniques. 

Transformer noise is. still 
problem calling for constant study. 
The Allis-Chalmers General Machin- 
ery Division in its annual review of 
engineering developments for 1954 re- 
ports continuing investigation. Special 
equipment is being utilized, designed 
by the company’s own laboratory staff. 


noise-reduc- 


another 


Sub-sub Zero 
Metals 


Tensile tests of metals at temperatures 
down to —452 F are underway at the 
Westinghouse Research Laboratories. 
Specimens are stressed in a specially 
constructed test chamber that has been 
cooled with liquid helium. Application 
fields for which such low-temperature 
metals are sought include guided mis- 
siles and supersonic 
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aircraft. The - 


metals would be used for containers for 
storing fuels and coolants at extreme 
low temperatures. 

This use of liquid helium-cooled test 
chambers by Westinghouse is said to be 
the first of its kind. The test chamber 
itself is rather small, about the size of 
a hand fire extinguisher. In the experi- 
ments now being conducted, the maxi- 
mum stress applied to the ‘4-in diam 
specimen is 260,000 psi. 


Semiconduction 
in Liquids 
Primarily associated with solids, nota- 
bly germanium and silicon, semicon- 
duction can now also be related to 
liquids. Electrochemical studies of non- 
aqueous melts by Drs. G. M. Pound 
and Gerhard Derge at 
Institute of Technology 
molten metallic 
semiconductors. 
Aqueous 


the Carnegie 
indicate that 
sulfides behave like 
molten ionic 
salts conduct electrical current ionical- 
ly. The molten sulfides. however, like 
solid semiconductors, conduct electric- 
ity by means of electron flow and the 
conductance 
ture. 


solutions of 


increases with tempera- 


Special-Quality 
Components “Specs” 


Specifications for “special-quality” com- 
ponents for such applications as com- 
puters and missiles are under active 
development. Both military and indus- 
try sources are working on this project. 

Some novel basic concepts are in- 
volved. Limits of reliability and pa- 
rameters for specifications will be 
established mathematically by newly 
developed methods of statistical anal- 


Vsis. 


Focus on Guided 
Missile Relays 


Relays loom large in the guided-missile 
component problem. Sponsored by the 
Navy Inter-Bureau Technical Commit- 
tee. Guidance and Control Panel, an 
Ad Hoc Working Group has set out to 
define “rigorously” operational condi- 
tions as they exist now and may exist 
in the near future. 

To implement its primary objective 
of studying relay applications in guided 
missiles and relay failures in such ap- 
plications, the following tasks 
been set: 


have 


a. Study of relay applications in guided 
missiles. 

b. Collection and collation of technical 
requirements for relays used in 
guided missiles (including environ- 
mental requirements) and dissemi- 
nation thereof. 

». Review of test and instrumentation 
methods for determination of a re- 
lay’s capabilities relative to the re- 


quirements found in (b) above and 
recommendations as to the most real- 
istic methods. 

. Cooperation with other relay groups 
to prevent duplications of effort. 


Research is a Girl's 
Best Friend 


You’re probably ahead of us and know 
that we’re referring to the widely pub- 
licized “man-made diamond” achieved 
by the General Electric Research Labo- 
ratory. It is apparently a significant 
enough development to be described as 
“one of the landmarks in man’s search 
for the knowledge about his world,” by 
G-E’s Director of Research, Dr. C. Guy 
Suits. 

These diamonds have been made by 
subjecting carbonaceous material to 
extreme pressures and temperatures. 
In this work, pressures of 100,000 at- 
mospheres (1,500,000 psi) and tem- 
peratures above 5000 F were attained. 
Biggest diamond made at time of an- 
nouncement was ¢-in. long. 

Despite the wide-spread publicity 
hoop-la, the effect of this development 
on the market for the traditional “girl’s 
best friend” is only a remote specula- 
tion. Practical objective is to reduce 
processing costs and ultimately produce 
industrial stones for cutting and polish- 
ing tools. 


High-Dielectric 
Glass-Teflon Film 


Pilot-plant production of glass-fiber- 
paper impregnated with Teflon poly- 
tetrafluoroethylene was announced by 
the American Machine and Foundry 
Company, coincident with the opening 
of the IRE Show. 

Several years in development (see 
earlier report in “New Nonrigid Mate- 
rials for the Fundamental Design of 
Electrical Insulating Systems,” this 
publication, September 1953, p. 123), 
the AMF Fiberfilm sheet is indicated 
for such uses-as high-temperature low- 
loss capacitors and transformer coil 
interlayer insulation. 

AMF claims to have developed the 
first practical method for preparing 
long continuous lengths of rolls of 
very thin film combining highly de- 
sirable mechanical properties with the 
inherent electrical advantages of Tef- 
lon. 

Performance range, subject to oper- 
ating conditions, is from 200 to 250 
C. Dielectric breakdown strength is 
said to be satisfactory from 1400 
to 4000 vpm d-c, depending on the 
type of sheet used. Thicknesses 
range from 0.8 to 1.7 mils. Lamina- 
tions of different thicknesses can be 
made. 


—A.E.J. 
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Explosion-resisting 
Flush Mounting 


Flush mounting 


General Purpose 
with Pull Box 


ovoilable up to 
8 units 


Palm-operated Button Selector Switch 


Two Unit Station 
One Unit Station 


Write for Pushbutton 


Bulletins which give 
complete details. Address 
Square D Company, 
4041 N. Richards Street, 
Milwaukee 12, Wisconsin. 
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General Purpose 
with Lockout 


Oil-immersed 


Water-tight and 
Dust-tight 


Flush Mounting 


pushbutton require- 


Name your 
D unit to 


ment—there's a Square 
do the job, exactly. Three complete 
lines - - _standard duty, heavy duty, 


and oil-tight heavy duty --- each 
iding a wide range of operators, 


prov 
s, and circuit combinations. 


station 


Nine Unit Station 


Four Unit Stati 
arranged fot 


horizontal mountt 


s. 6-9-12-16 unit 


for easier wiring 


ISTRIBUTOR FOR SQUARE D PRODUCTS 








ELECTRICAL 
PORCELAINS 


~ f for Permane ney » 
in Dielectric, — oa ™ 
Heat Resistance oe 
and meena 
Support. or 














eeonT tiny 
THERMAL SHOCK 


Tiicesnia. yes millions, of devices are 
produced each year which are permanently insulated with 


Electrical Porcelains. 


Electrical Porcelains are specified—not simply for economy 







—but as positive protection against insulation breakdown. 


High dielectric strength and ability to withstand thermal 













TEATS shock and flashover are inherent qualities of Electrical Porce- 
lains. As compounds of inorganic materials—fused in the kiln— 

AUN ed 1d Electrical Porcelains possess good dimensional stability. They 
are not subject to cold flow, and they have high compressive 
strength...important factors when insulators are designed to 


function as mechanical supports. 


Any of the companies listed below will be pleased to assist on 


















your insulator design or specification problems. 





Sponsored by these members of the 
DRY PROCESS ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 3000 corry ave.. AKRON 14. OHIO 

INERT TO MOST THE CERAMIC SPECIALTIES CO. aaa west sixth STREET. EAST LIVERPOOL. ONIO 
ICALS THE COLONIAL INSULATOR CO. 937 Grant street axron 11 OH10 

auld KNOX PORCELAIN CORP. kxwoxvitte 1. TENN 

NEW JERSEY PORCELAIN CO. wew vorx ave. AND PLUM ST. TRENTON So NJ 

PORCELAIN PRODUCTS. INC. west sanousxy streer. FinoLAY. OMI0 

THE UNIVERSAL CLAY PRODUCTS CO. 150: € rinmst stmeet. sanousKy. Ono 
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A child’s conundrum becomes a matter of life and death... when radar tells 
a lie. When our radar tracks attacking aircraft...or an incoming missile... the 
lives of all of us on target balance on the pinpoint of a mathematical riddle. 


How high is up? It depends on the point-of-viewing. 


Because of earth’s curvature, radar sees an interloper...100 miles away... 
6600 feet lower than it really is. Readings must be corrected instantaneously 
before being fed to our interceptors...otherwise, attacker and defender 
play true or false at twice the speed of sound. 


Electronic Engineering Company of California has designed an analog computer 
that makes this vital correction...converting radar observation into true 

Helipot makes precision potentiometers... altitude above sea level. The computer continuously solves the equation 

linear and non-linear...in the widest choice “. 

of sizes, mounting styles and resistances. H, - H, + (R? 2r) 

Many models are stocked for immediate : : , 

shipment... our engineers will gladly adapt The mathematics are complex. The mechanism, with a two-gang HELIPOT* 


standard models to your requirements... . He j ] is 1 j 
i dies Galil ania ate dreakion series A precision potentiometer at its heart, is beautifully simple. Both are fully 


potentiometers for vou. described in a new application data sheet... write for Data File 403. 


| t 
| No first in precision potentiometers 


Helipot Corporation /South Pasadena, California 
Engineering representatives in principal cities 
rr a division of BECKMAN INSTRUMENTS, INC. 
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TERMALUM 


Terminals 


A-MP “ TERMALUM” all aluminum terminals, are 
especially designed to overcome inherent aluminum termi- 
nation problems. The terminal consists of a body 

and a cartridge pre-loaded with inhibitor. All parts are 
plated by special process to assure high conductivity 

and corrosion resistance. The cartridge is closed with a color 
coded cap to hold the inhibitor and for easy size 
identification. The cartridge gives a sealed joint after crimp- 
ing. Confined crimp assures evenly distributed extru- 

sion, cleaning of wire strands and large contact areas. This 
design is especially suited for applications where 

heavy current cycling and high ambient temperatures are 
present. Far exceeds all Military Specifications. 


A-MP TERMALUM ond COPALUM terminals are available in wire sizes 8 through 3/0. Cross section shows evenly deformed strands and 
Exploded view shows special “cartridge” type construction of A-MP TERMALUM and large contact areas between body and wire. 
COPALUM terminals. Cartridge (center) fits inside terminal body-tongve (right) and contains 

inhibiting compound. Color coded plastic cap (left) holds compound in cartridge and gives in longitudinal view note cartridge seal in front and 
quick identification of terminal wire size. Every terminal tongve is also stamped for identification. protection. 


A-MP Trade-Mark Reg. U.S. Pat. Off. 
© Copyright 1955 by Aircraft-Marine Products, Inc. 
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TERMINALS 
fi wire... 





COPALUM 


Trade-Mark 


Terminals 


A-MP “COPALUM” Terminals are a new approach 
to aluminum wire terminations and are of the same basic 
design as the TERMALUM Terminal. It has the 
inhibitor pre-filled cartridge, color coding, special plating and 
confined crimp features. The body-tongue is made of 
copper. With this design, smaller tongues are permissible. 
Precautions usually taken with aluminum terminals 
when connecting to copper bus bar systems can be 
eliminated. This design also exceeds all Military Specification 
requirements but the TERMALUM Terminal is 
preferred where frequent current cycling above 130° C and 
high ambient temperatures prevail. 


A-MP TERMALUM and COPALUM terminals are applied with either the A-MP Dyna-Crimp or the 
A-MP Hand Hydraulic tools. The Dyna-Crimp tooling and all accessories, can be mounted on a cart 
for portability or they can be bench adapted. Dyna-Crimp tooling can be furnished to operate with 
air, electric power or foot pump. Dyna-Crimp tooling applies wire sizes 8 through 3/0. A-MP Hand 
Hydraulic Tool (left) is for wire sizes 8 through 4. Tools brand wire size on terminal, at the same time 
crimp is made. (SEE CLOSE UP.) This is an additional inspection feature. 


i 


Write today for additional 
information on these products. 












AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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LARGEST PRODUCERS 


IN THIS FIELD FOR TWO DECADES... 


HIGH Q INDUCTORS 


FOR EVERY APPLICATION 


FROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


MQ Series 
Compact Hermetic 
Torold inductors 


The MQ permalioy dust toroids 
combine the highest Q in their 
class with minimum size. Stability 
is excellent under varying volt- 
age, temperature, frequency and 
vibration conditions. High perme- 
ability case plus uniform winding 
affords shielding of approximately 
80 db. 


ViC case structure 
Length Width Height 
1-1/4 1-11 /32 1-7/16 


PenRa ee 
CN ® 


MQA 
19 stock values 
from 7 Mhy. 
to 22 Hy. MQB 
12 stock values 
from 10 Mhy. 
to 25 Hy. 


oOo Bsr .s = FF 8 Ff 2 B 


QE 
15 stock values 
from 7 Mhy. 
to 2.8 Hy. 


Mean 
Type Hys. 
vic-12 1.3 
vic-13 2.2 
Vic-14 3.4 
vic-15 5.4 
VIC-16 8.5 
Vic-17 13. 
vic-18 21. 
vic-19 33. 
ViC-20 52. 
vic-21 83. 
vic-22 130. 


Di inductance Decades 


, 


VIC Variable inductors 


The VIC Inductors have~repre- 
sented an ideal solution to the 
problem of tuned audio circuits, 
A set screw in the side of the 
case permits adjustment of the 
inductance from +85% to —45% 
of the mean value. Setting is 
positive. 

Curves shown indicate effective 
Q and L with varying frequency 
and applied AC voltage. 


The MQL series of high Q coils employ special 


ee ee Le ee 


Q at low frequencies with exceptional stability 
changes of voltage, frequency, and temperature. 
Two identical windings permit series, parallel, or 


These decades set new standards of Q, stability, 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use. 


He 


7 Dl-1 Ten 10 Mhy. steps. 


50/200 Hys. y oo} + | : | DI-2 Ten 100 Mhy. steps. DI DECADE 
MQL-4 100 /400 Hys. b aviv ster DI-3 Ten 1 Hy. steps. Length 
Lalo ‘| TTT Tix] Bl-4—Ten10 Hy. steps. wWieen 


MaQL case : 
1-13/16 dia. X 2-1/2” H. ae 


HVC Hermetic 
Variable inductors 002 


A step forward from our long ois \ 005 
established VIC series. Hermeti- pe 

cally sealed to MIL-T-27 .. . ex- coe > 
tremely compact... wider induc: ET SE HVC-8 2 
tance range... higher Q. . . lower incall HVC-7 5 
and higher frequencies. . . super- somone peor e HVC-8 1.2 
ior voltage and temperature — <> : HvC-9 3.0 
stability. om ; ames an 

7 WVC-12 50 


S8aeran. 


SPECIAL UNITS 
TO YOUR NEEDS 


Send your 
specifications 


UNITED TRANSFORMER Co.) 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB” 




























These hands can mold the future 
of your product... 








ee ee ee 
























re. 
Height 
1-7/32 | 
23/32 
-13/16 
| 
tors 
repre- 
to the 
rcuits, a 
of the A 
of the ae 
—45% ‘ \ 
ing is » | a 4 
fective chieve 
uency —— — =. 
in precision moldings and extrusions 
ue c — 
Here are the facts about “U.S.” molded rubber § The makers of general appliances, air condition- 
as a basic material: ing, farm equipment, petroleum equipment, trans- 
; a ; portation equipment, plumbing fixtures, textile 
e «© 1) Molded rubber, in the hands of “U.S.” engi- machinery, products for public utilities, chemicals 
—_ neers, is molded to tolerances never before ob- and pharmaceuticals —to name just a few—are 
2%" tainable. using “U.S.” molded rubber to increase the per- 
“U.S.” mol formance efficiency and saleability of their prod- 
> on ae ds compounds to meet extreme ucts. They have obtained advantages no other 
PE SRS. material can provide. 
3) “U.S.” molds rubber that has achieved new Learn more about what United States Rubber 
standards in resistance to oil, water, cold, heat. Company can do with molded rubber for your 
products. Get in touch with United States Rubber 
4) “U.S.” compounds from natural and synthetic Company’s Molding and Extrusions Department 
polymers. through address below. 
“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 
re. 
Height 
1-7/32 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 









Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


Oo.) 
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Loox.....ro lrangitron 


SILICON RECTIFIERS AND DIODES 








designed for specific applications 


SILICON POWER RECTIFIERS 


Specifications and Ratings at 125°C 
Rated for 125°C operation, POWER SUPPLY TYPES MAGNETIC AMPLIFIER TYPES 


Transitron’s silicon rectifiers 
P.LV.* Idc** 
(volts) (ma) TYPE 
400 









provide high power handling 
ability and reliability at high 





temperature. They are specif- 400 
ically designed for magnetic a a 


amplifier and power supply 1000 
applications. Send for Bulle- 


| tin TE-1321. * Peak Recurrent Inverse Voltage at full load 
** Maximum Average Forward Current at full load 


100 





SILICON JUNCTION DIODES 

































Forward Maximum 
Transitron’s silicon junction wes a Specified Voltane 
diodes are characterized by TYPE Voltage (ua) (volts) 


superior forward conductance 
and reliable operation up to 




















































1N137A .03 at 20V 
150°C. They are specifically 1N138A 01 at 10V _ 
designed for applications re- 1N137B 03 at 20V 5 at 20V 
quiring extremely high 1N138B 01 at 10V 2 at 10V 
; inverse resistance at high 1N350 03 at 60V 5 at 60V 
temperatures. Send for Bulle- as .~ at 100V 5 at 100V 
; 1N353 -10 at 200V 20 at 200V 


1N354 10 at 300V | 20 at 300V 


























: ’ -y8 Forward Inverse Current Inverse 
see S rr ?—-- Current at at Specified Breakdown 
loaes are specilicaily de- TYPE +1 V (ma) Voltage (ua) Voltage 


signed for high frequency 


and very fast switching ap- 1 at 10V 















dv $5 Lat 10V 
plications at high tempera- S6 5 at 5V 
tures. They are particularly S7 “Lat 10V 


useful in detector, discrimi- 
nator and pulse circuitry. 
Send for Bulletin TE-1308. 


1 at 10V 


Operating frequency range 0-500 mc. Average Shunt Capacitance 0.8 uufd 










Transitron’s special engineering group is available to 
assist you with specific applications. Inquiries concern- 
ing your particular design problems are invited. 


* 
Trangitron electronic corporation © melrose 76, massachusetts , 


oe a2 <= sp - 


Glass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers 
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Your Bruning Man 
Can Save You 


JZ. SPACE, TIME, MONE 


With a Hamilton UnitSystem! 





UnitSystem Saves Space, 

Lets You Build for the Future. 
UnitSystem is a systematic plan for filing drawings and 
records according to use. You combine and arrange in 
an interlocking stack exactly the units you need to 
meet your individual requirements. You build higher 
stacks to save floor space. You add units as your 
requirements change. 


UnitSystem Saves Time, 
Provides Greater Protection. 


Drawings are easier to file and find, are better protected, 
because they are filed in units especially designed for 
them by size and use. The Shallow-Drawer Unit with 
special tracing lifters makes any active tracing easily 
accessible without damage to companion tracings. 
Vertical Filing Unit with index binders and compres- 
sors keeps active small sheets straight and upright 
without wrinkling or tearing. Five-Drawer Unit 
provides ideal storage for semi-active or inactive 
drawings and records by groups or projects. 


Learn how Hamilton’s versatile UnitSystem can in- 
crease your space and operating efficiency. Your near- 
by Bruning filing specialist will analyze your filing 
needs and submit his helpful recommendations with- 
out obligation. 





America's Largest Supplier of Engineering and Drafting Equipment 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 






Charles Bruning Company, Inc. 
4700 Montrose Avenue Chicago 41, Illinois Dept. 1209 





Please send me information on Hamilton UnitSystem. 





SS ____—iTitle 





Company ‘ coakd 






File units for roll tracings are available. Individ- 
val trays protect each roll from dirt, tearing, 
and crushing. 


Address 





SS! ee 
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YOU SAVE ON MATERIAL COSTS—and de- 
sign better, more compact more saleable 
products—when you take advantage of the 
significantly smaller size and lighter weight of 
today’s G-E fhp motors. Hundreds of G-E 
customers already have! 





cee a fo. Ge ee 


eee ed od 


YOU SAVE ON ASSEMBLY COSTS. Lighter and more compact, 
new G-E fhp motors are far easier to handle. Result: less fatigue 
for your workers, greater production efficiency. 


YOU SAVE ON TRANSPORTATION COSTS because G-E még¢éors 
on your products weigh up to 50% less than other makes. Add 
in savings due to lighter mountings or housings. 


New General Electric motors help you 


cut material costs, improve products 


Smaller, lighter G-E fhp motors save on assembly and shipping, too! 


YOU SAVE THREE WAYS when all-new General Electric 
fractional-hp motors power your products: (1) On mate- 
rials—because these G-E motors are up to 40% smaller, 
they permit you to use smaller mountings and housings. 
(2) On assembly—up to 50% lighter, they reduce han- 
dling fatigue, help boost assembly-line efficiency. (3) On 
transportation and storage—they cost less to ship, re- 
quire less warehouse space. 


MORE COMPACT, ATTRACTIVE PRODUCTS are another 
benefit of these new G-E motors. When re-designing, you 
can take advantage of their smaller size and lighter 
weight to improve your own products, make them more 
compact and saleable. 


MOTOR LIFE INCREASED, TOO! New G-E fhp motors 
give you longer life and greater dependability as well as 
more compact power. They feature new design techni- 
ques and modern materials which mean greater motor 


*Dupont Trade-mark 
**Reg. Trade-mark of General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


protection, reduced motor maintenance, and wider 


motor usability. For example: 


e New G-E insulation system provides superidér protec- 
tion against moisture, aging, and deteriorants through 
use of Mylar* polyester film slot-insulation, Formex** 
wire, Glyptal** varnish and Neoprene leads. 


e New G-E lubrication system doubles lubrication life 
. . On some applications no relubrication required. 


e Quiet, all-angle G-E sleeve bearings permit operation 
of motors in any position, eliminate the need for many 
costly specials. 


TO START SAVING with these populer new motors, con- 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric 
Company, Section 702-11, Schenectady 5, New York. 


Na 
Four Typical 


G-E Motors 
ON NEXT PAGE 














4 examples of how smaller, lighter G-E fhp motors 






ON INDUSTRIAL FANS 


" i 
+ \ 





MOUNTING IN ANY POSITION is possible with these G-E TEFC 
fan motors. All-angle sleeve bearings plus four permissible 
mounting arrangements (thru-bolt, cradle, resilient ring, band) 
cut your motor inventory. Doubled lubrication life; extended oiler 
at pulley-end simplifies maintenance. Ratings up to 14 hp, single- 
phase (Bulletin GEC-1264) and polyphase (Bulletin GEC-1265). 


ON SHOP EQUIPMENT 


%\ 





TEN-YEAR FACTORY LUBRICATION of these G-E totally en- 
closed fan-cooled motors means extra low maintenance. Special 
ball-bearing construction and new-type grease give long service, 
support heavy thrust loads on drill presses, lathes, other shop 
tools. Totally enclosed design helps protect against wood and 
metal dust particles. 4% to 1 hp, Bulletins GEC-855 and GEC-856. 


HELP IMPROVE YOUR PRODUCT DESIGNS 





ON SUMP PUMPS 


UNUSUAL RESISTANCE TO MOISTURE results from new insula- 
tion on this G-E \%-hp split-phase sump pump motor. New 
design provides modern appearance, permanent lubrication, 
improved ventilation. Changeable rotation minimizes service 
stocks. Precision ball bearings with large grease reservoir absorb 
heavy end-thrust loads. See Bulletin GEC-997. 


HIGH STARTING TORQUE and ability to operate in any position 
make this G-E capacitor-start motor ideal for pumps, poultry 
feeders, feed grinders, conveyors, and many other types of 
farm equipment. It features long-lasting all-angle sleeve bear- 
ings, sturdy, versatile base-mounting, and a new system that 
doubles lubrication life. 4% to 1 hp, Bulletin GEC-857 


FOR FULL INFORMATION on these and other G-E fhp motors, contact your nearby G-E Apparatus 


Sales Office. And write for Bulletins listed to General Electric Co., Sect. 702-18, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 








QUINTERRA* 
Asbestos Sheet 


MYLAR** 


4000 vpm polyester film QUINTERRA* 


“See 


ishcbeton ce oe 


This boon to designers of electrical equipment comprises a triplex construction 
with Quinterra or Mylar on the outside. Since Quinterra is available in the 
thicknesses of .003” to .015” and Mylar from .0005” to .007”, a large number 
of combinations are available. Check Varslot, if your requirements call for 
high dielectric strength or added thickness at low cost. 


*Quinterra, Johns-Manville Corp. trademark 
**Mylor, Du Pont trademark 


Technical data available on request @ Agent in all principal cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth : Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck ne Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varsiot” Combination Slot Insulation 
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PRECISION FABRI 
ALUMINUM, 
CLUDING CE 
SOLDERING, 
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Which of these two instruments provides 
the temperature control accuracy you need? 


: eae: 

. IT'S ELECTRONIC! The new Series 560 applies the thermistor 
principle in temperature indicator controls with heretofore un- 
attainable accuracy over a scale range of 200° to 600°F. It’s the 
only instrument that provides the three major control modes 
— (1) on-off (2) proportional (3) adjustable differential — all at 
the flip of a switch. Wide range of use for general laboratory, 
processing, molding or packaging applications. 

‘ 


3. SIMPLICITY ITSELF is secret of Fenwal’s Series 560 — accuracy, 
sensitivity and ruggedness. The thermistor’s high resistance 
change permits operation with any length of lead wire up to 200 
feet without affecting signal strength or accuracy. Thermistor 
is hermetically sealed in glass for stability; encased in stainless 
steel for ruggedness. No complex circuitry; maintenance is easy. 


ok okt Ss 


ee” : ee 


2. IT'S MECHANICAL! The new Series 540 indicating controller 
combines low cost with high accuracy over a temperature range 
of 100° to 700°F. Temperature changes are transmitted by a bulb 
and bellows to an indicator control. Instrument features on-off 
control . . . adjustable differential . . . ambient compensation. 
May be flush or surface mounted. Capacity of 15 amps at 115 
volts. 


es gilli yay,, 
P 00 50f 


ty 


4. EASY “SET” AND “CHECK” OPERATION is a feature of Fenwal’s 
Series 540 which is accurate to within 2% over the 100° to 700°F 
range, including the effects of ambient temperatures. Send for 
FREE NEW BULLETINS, MC122 on the Series 540, MC123 on the 
Series 560. Both contain full data you should have. Write to 
Fenwal Incorporated, 14 Pleasant St., Ashland, Mass. 


Controls Temperature... Precisely 
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We invite you fo test-run 


Soar. « Giger 


rFIOOWV 


. aOR: 


A completely new 


If you make equipment powered by a 
fractional horsepower motor, we know 
you'll find the new Hoover Hy-Drive is 
the compact efficient power source you’ve 
been looking for. That’s why we invite 
you to test-run this completely new motor 
—see for yourself the improved perform- 
ance you can count on from this tough, 


on oR ee 


_—_——eee s - — 
; ; ee 
= -- 


FRACTIONAL 


dependable power package. 

Hoover can add special mechanical or 
electrical details to order, make changes 
at any stage of production on short notice. 
Hoover engineers will be glad to work 
with your engineers to find the most 
economical answer to your performance 
requirements. 
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HORSEPOWER * 


@ Compact—more power per pound 
Higher overload capacities 


Newest “Mylar’® insulation in 
stator slots 


New trouble-free centrifugal start- 
ing switch (proven through 6 mil- 
lion cycles—ten times normal life 
—wvnder all types of operating 
conditions) 


Improved ventilating design— 
permits complete air flow over 
windings, for maximum motor 
cooling 


motor..detailed to\order 


And when you power with Hoover motors, 
service for your customers is seldom more than 
a day away—anywhere in the world. Over 300 
Hoover Agencies are ready to give immediate ex- 
pert attention. Send coupon for full details, today. 
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@ Rugged I!-gouge heavy steel 
frame—provides rigidity and 
alignment equal to heaviest in in- 
dustry 
Exclusive ribbed base—resists 
bending, provides widest contact 
points for maximum rigidity 


Conforms to NEMA standards for 
“56” Frame motors 


Available from % H.P. to 1 H.P. 
Split-phase, capacitor start, or 
polyphase 

Dripproof or totally enclosed 

Ball or sleeve bearing 

Rigid, resilient or face mount 
Suitable for vertical or horizontal 


installation 
"Dv Poat polyester film. 


THE HOOVER COMPANY, ELECTRIC MOTOR DIVISION 
200 BROOK AVENUE, NORTH PLAINFIELD, N. J. 
| would like to test-run the new Hoover HY-DRIVE. 


Please send me full details. | am particularly interested in 
motors for 


(Indicate type of equipment) 
Name 
Company. 
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wattmelers, too 


USE RUCIBLE 


for maximum energy... 


With Crucible alnico magnets you get consistently 


higher energy product . . . which means more energy 
from a smaller magnet. 


That’s why they provide maximum design freedom 
for manufacturers of watt-hour meters, voltmeters, 
and devices of all kinds requiring magnets from 0.2 
ounces to several hundred pounds. 


Crucible Steel 


28 


PERMANENT MAGNETS 


minimum size 


Crucible has been a leading producer of these pow- 
erful magnets ever since alnico alloys were first devel- 
oped. And its magnet experience is backed by over a 
half-century of special purpose steelmaking. 


For technical assistance in solving magnet applica- 
tions, call Crucible. Crucible Steel Company of Amer- 
ica, Henry W. Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 


Company of America 
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JN. 


TRADE MARK. 
REG. U.S. PAT. OFF. 


in the 
package 





P-K means OK right down the line. 
When you buy P-K Socket Screws, it means OK 
for guaranteed quality and tolerance gaged to 
highest standards. On the job, it means OK for 
advanced design features that speed the job, 
prevent errors, like SIZE-MARK on P-K Cap 
Screws. When you sell your product, it means 
OK for lasting strength, dependable perform- 
ance proved in millions of assemblies. 

Get samples, information from your P-K 
Distributor, or write Parker-Kalon Division, 
General American Transportation, Corpora- 
tion, 200 Varick St., New York 14. 


PARKER-KALON SOCKET SCREWS 


Set G Gf Flat Head , Button Head , 7 tae Pipe Plugs & nex teys / 
f, 


IN STOCK—see your nearby P-K Socket Screw Distributor 
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keyways splines and slots in these 


GRAMIX. paris 


are practically FREE! 


Because GRAMIX parts are pressed to 

shape rather than machined, all these keyways, slots and 

splines are in the die impression, so there is no machining 

cost. And the extra cost of dies is offset by the value of the metal 

saved. GRAMIX parts are made from metal powders compacted in presses 

and then sintered at high temperatures. Intricate shapes such as these can be 
held to tolerances as fine as .0005”. They can be oil-impregnated to provide self- 
lubrication. GRAMIX parts cost less than machined parts 


yet often outlast them. Write today for full details. 
OUR 101ST YEAR WwW 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION ¢ SAGINAW, MICHIGAN 
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ROEPLASTIC CONTROL CABLE 


Since Roebling pioneered this unique type of cable three years ago sales and 
repeat orders have skyrocketed—sure proof of outstanding merit. 


YOU WANT 


FREEDOM FROM ERRORS... 
CONDUCTOR IDENTIFICATION 
THAT IS SIMPLE AS A, B, C 
YET ABSOLUTELY POSITIVE... 
IN SHORT, 


You ROee eos nn ig 
ROE Ee iRi gc 


Subsidiary of The Colorado Fuel and Iron Corporation 
JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, N. J. eRaNcHES: ATLANTA, 934 AVON AVE. 


« BOSTON, 51 SLEEPER ST. + CHICAGO, S525 w 
ROOSEVELT RO * CINCINNATI, 3253 FREDONIA AVE. « CLEVELAND, 13225 LAKEWOOD HEIGHTS BLVD. « DENVER, 4801 JACKSON ST. + DETROIT, 915 
FIGHER BLOG. + HOUSTON, 6216 NAVIGATION BLVD. « LOS ANGELE S, 5340 £€. HARBOR ST. e NEW YORK, 19 RECTOR ST. e ODESSA, TEXAS, 


1920 E. 2ND ST. + PHILADELPHIA, 230 VINE ST. + SAN FRANCISCO, 1740 17TH ST. + SEATTLE, 900 1ST AVE. S. * TULSA, 321 N. a 
reer ii 
CHEYENNE ST. + EXPORT SALES OFFICE, TRENTON 2,N. J. 


APRIL 1955 31 











Wagner’ 
ELECTRIC MOTORS 


--ethe choice of leaders 
in industry 


SINGLE-PHASE 


When you design or build a hermetically- 
sealed refrigeration condensing unit— 
choose your motor drive with care. You 
can’t afford to take chances. Remember 
it’s your product that gets the blame if the 
motor fails. 


Wagner hermetic motors, like Wagner 
general-purpose motors, are known for their 
ability to give years of trouble-free service. 
Refrigeration manufacturers who use 
Wagner hermetics know that each motor 
will meet their rigid requirements for quality, 
uniformity and dependability. 


That’s because every Wagner hermetic motor 
is precision-built and carefully tested. They 
are backed by more than sixty years of motor 
building experience. 


When your motor drives are to be hermeti- 
cally sealed, it’s to your advantage to specify 
Wagner for use on your equipment. Get the 
facts...call the nearest of our 32 branch 
offices, or write us. 


Specify Wagner 


to provide the best in 


For hermetically-sealed 
refrigeration units, 
freezers, compressors 
and similar equipment. 


ASSURE QUALITY 


These stator winding machines, especially designed 
by Wagner engineers, are part of the modern facili- 
ties used for quantity production of Wagner Hermetic 
Motors. Rigid tests include surge and ground tests for 
every stator and individual speed tests for each rotor. 
This quality control is just another 

reason for the long service life of 

Wagner Hermetic Motors. 
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For sealed refrigeration 
units, air condi- 
tioners, commercial 
refrigeration 
and similar 
applications. 


POLYPHASE 


1 to 10 hp, 3 phase, 60 cycle, 208, 220, or 440 v. Squirrel cage. 


Wagner Motors are the choice of many lead- Second, Wagner Motors are well known 


ing equipment manufacturers for several for their superior quality and their sturdy 
basic reasons: design and construction. 


First, W M f h ; Third, the many types of motors and motor 
Sand: OGIO. SVGNSS, 20F Meneses tne senty modifications in the standard Wagner line 


years, have established unexcelled records help the design engineer in his selection of 





for continuous, trouble-free performance. the right motor for the job. 
WAGNER ELECTRIC CORPORATION 
~~. 6454 Plymouth Ave. « St. Louis 14, Mo., U.S. A. 


ac, Cosepar ato 
Pesos ELECTRIC MOTORS e TRANSFORMERS ¢ INDUSTRIAL BRAKES 


Ww AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 
cs: 


ei — BRANCHES IN 32 PRINCIPAL CITIES 
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YOU FURNISH THE PRINT, WE’LL FURNISH THE PART | 
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CONTACT BLOCK 
OF SYNTHANE LAMINATED PLASTIC 
MEETS MANY ELECTRICAL, MECHANICAL REQUIREMENTS 





This contact block—for an electronic device—illustrates The customer supplied the blueprint; Synthane Cor- 
the rising demand for materials with many properties poration did the rest—first producing the proper grade of 
in combination. High dielectric strength, mechanical material and then fabricating—accurately and without 
strength and dimensional stability are essential for the waste or delay. 
application; accurate machining is a must for proper The more than 33 grades of Synthane laminated plastics 
mating of components. offer you a very wide range of properties in combination— 
physical, mechanical, electrical, and chemical. And good 
Silanes vein scneliniteanbiidananininapanicatiniiebenmtipmnen “ service and quality characterize Synthane fabrication. 


The coupon will bring you further information and 
technical data covering Synthane sheets, rods, tubes, and 
molded parts, and Synthane service. 


SYNTHANE CORPORATION, I7 River Road, Oaks, Pa. 


Please send me more information about Synthane laminated 
plastics and the Synthane fabrication service. 








| 

| 

| 

| 

| 
Name | 

| 
en | SYNTHANE 
Company . Ss 5 
Address LAMINATED PLASTICS 
City Zone State | 


ON te a ELT ARN | SYNTHANE CORPORATION - OAKS, PENNSYLVANIA 
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STE * Li ne & PRECISION INSTRUMENT CORPORATION 


Instrument Division 


AV HCH UU MUMTS 


INSTRUMENT COMPONENTS 
ELECTRONIC EQUIPMENT 


steed corte ie ta oe era ae ee 


AUTOMATION DEVICES 


RADAR @ COUNTERMEASURES @ ANTENNAS AND WAVEGUIDE COMPONENTS 

GUIDED MISSILE SYSTEMS e NAVIGATIONAL SYSTEMS e FIRE CONTROL 

SYSTEMS ~ SIMULATORS * GUIDED MISSILE INSTRUMENTATION FOR 
TEST RANGES e SPECIAL TEST EQUIPMENT 








STERLING 


Precision Components 


for the SERVO SYSTEM DESIGNER 
COMPLETE LINE OF STANDARD COMPONENTS 
MMEDIATE DELIVERY FROM STOCK 


TOP PRIORITY TO MODIFICATIONS AND SPECIAL DE 


These: components are representative of Sterling’s 
complete line. They are designed to meet AN 
specifications for use in guided missiles, high accuracy 
computers, servo mechanisms, automation, motor 
drives and instruments. All parts are manufactured 
to close tolerances and each component is carefully 
tested and inspected to comply with rigid 

quality controls. 

These products have been developed by Sterling 

for the discriminating engineer who has a 
problem of specifying a component which will 

give reliable and stable service under the 

most severe operating conditions. 

Special applications requiring modifications 

of our standard components or a completely new 
design are given top priority. Competent personnel, 
specialized experience and extensive facilities are 
combined to handle these requirements in the 
shortest possible time — at minimum expense. 


STERLING PRECISION INSTRUMENT CORPORATION 


Instrument Division 


Write for complete catalog 


SINGLE END 
MAGNETIC CLUTCH 


PRECISION GEAR HEAD 


SINGLE END DIFFERENTIAL 


SINGLE END 
MAGNETIC 
CLUTCH BRAKE 


MAGNETIC CLUTCH 
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MINIATURE 
MAGNETIC CLUTCH 


‘ PRECISION 
~\ GEAR HEAD 


S 7 


1 SINGLE END MAGNETIC CLUTCH — MODEL T502 


A high speed, precision electro-mechanical component for all 
types of control, computer and servo systems, Model T502 can 
be mounted on a single hanger like any standard servo motor. 
Concentric input and output shafts on the mounting end of the 
unit permits all gearing to be located at this end. Mounting is 
identical to MK 8 Mod O servo motor. 


2 MAGNETIC CLUTCH — MODEL T500 


For use in high accuracy computers, servo systems and similar 
devices, Model T500 is precision engineered and tested to meet 
all environmental and vibrational tests covered by AN specifica- 
tions. Couplings will not induce angular displacement error into 
the system upon engagement. Input and output shafts are mag- 
netically coupled when the coil is energized. Mounting is iden- 
tical to MK 8 Mod O servo motor. 


3 SINGLE END MAGNETIC CLUTCH BRAKE — MODEL T506 


Designed for use in all types of precision servo systems, Model 
T506 is a high speed, high torque component. Single-ended con- 
centric input and output shafts located at the mounting end of 
this unit permits all gearing to be located at this end. The input 
and output shafts are coupled with the coil energized and the 
output shaft is braked when the coil is de-energized. Mounted 
exactly like a MK 8 Mod O servo motor. 


4 SINGLE END DIFFERENTIAL — MODEL T1750 


A unique, entirely new, patented high precision differential, 
the Model T750 does not have the usual two input shafts at 
opposite ends of the spider. The output and both input shafts 
extend concentrically from one end of a servo-mounted case. 
This provides the design engineer with a dustproof unit which 
houses the differential and makes it easy to mount on a single 
hanger. Precision bearings and manufactured parts result in low 
break-away torques with minimum backlash. 


5 & 7 PRECISION GEAR HEAD — MODEL 600 SERIES 


Designed for use with most Bureau of Ordnance servo motors, 
these standard gear heads will fit BuOrd units from 1-1/16" di- 
ameter to 1-3/4” diameter. Special heads can be designed for 
servo motors outside this group thus offering an even wider 
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range of combinations. Sterling’s standard gear heads have the 
output shaft concentric with the servo mounting diameters. At- 
taching these gear heads to a servo motor creates a Clean, fully 
enclosed self-contained unit. 


MINIATURE MAGNETIC CLUTCH — MODEL 1507 

Excellent torque characteristics and high speed engagement 
and disengagement times make the Model T507 ar ideal com- 
ponent for precise applications in guided missiles, high accuracy 
computers and miniature servo systems. It has the same case 
size as a MK 14 Mod O servo motor. Single-ended concentric in- 
put and output shafts are located at the mounting end of the 
unit, permitting all gearing to be located at this end. 


HOLLOW SHAFT DIFFERENTIAL — MODEL T700 

A precisely engineered and manufactured unit for high speed 
rotation, minimum backlash and low break-away torque. A 
simple shaft lock provides for easy removal of the differential 
from a gear train without disassembly of the end plates. Sterling 
Hollow Shaft Differentials are available for shaft sizes from 
1/16” to 1/4”. All differentials have precision ball bearings 
throughout and are constructed of stainless steel. 


GEARLESS DIFFERENTIAL — MODEL T1751 

Designed specifically for applications where minimum back- 
lash is required, the Model T751 makes use of precision balls 
instead of conventional planetary gears. The balls and plate 
upon which they ride are made of tungsten carbide and are 
lapped to insure accuracy. The Model T751 is simple to mount 
because it is installed in a servo-type case. Both input gears are 
accessible through slots in the side of the case. 


10 TRIPLEX MAGNETIC CLUTCH — MODEL T508 


A precise, electro-mechanical component designed for servo 
system applications requiring the possibility of engagement or 
disengagement of either one or both output shafts from a single 
input shaft. This is accomplished by enclosing two magnetic 
coils and two sets of couplings in one housing. The functions of 
the shafts may be reversed so that outputs can be used as inputs, 
thus permitting the selection of either of two input rotations to 
be transmitted to a single output shaft. Mounting is identical to 
MK 8 Mod O servo motor. 


Components shown approximately actual size 


GEARLESS DIFFERENTIAL 








TRIPLEX MAGNETIC CLUTCH 











ee ee 








STERLING 
BREADBOARD EQUIPMENT 


featuring TOP-SIDE FASTENING 
. PRECISION ALIGNMENT 





Sterling Precision Instrument Corporation 
has developed a new, extremely versatile 
line of easily assembled breadboard 
equipment. Using this equipment, Sterling 
standard components and ordinary hand 
tools, servo system designers and research 
engineers can assemble the most complex 
prototypes and experimental models. 
Costly drafting, machining and assembly 
work are completely eliminated. 

Sterling Breadboard Equipment has 

many exclusive advantages. For example — 
breadboard plates are reinforced with 
stainless steel sheets for extra rigidity and 
all hangers and accessories are fastened 

to the plate from the top side. The 
combination of these two outstanding 
features saves assembly time — eliminates 
distortion due to static and dynamic loading 
and underneath clamping — does away 
with poor shaft and gear alignment resulting 
from hard-to-reach underneath adjustments 
— overcomes the need for supporting legs 
and breadboard suspension. These 
breadboard plates can be placed in direct 
contact with the bench top, thus 

gaining additional support. 

Sterling component and bearing hangers 
are designed for maximum rigidity and 
minimum space requirements. Slots in the 
hangers permit additional fine adjustments 
which ensure optimum alignment and 
mesh. Sterling accessories are fully 
interchangeable with similar equipment 

of other makes. 


Giving Action to /deas 


ST E FR Li he G PRECISION INSTRUMENT CORPORATION 


Instrument Division 
34-17 LAWRENCE STREET FLUSHING 9-7575 FLUSHING 54, NEW YORK 


Write for complete catalog. 


LITHO U.S.A. 
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TOUGH SPOTS ARE GOOD SPOTS FOR SIRVENE 


A tasteless, odorless gasket for a pressure cooker lid 
. a gear box seal for an automatic ironer . 
seal for a washer . 


..atub 
. . there are countless places where 
Sirvene (synthetic rubber) is used in home appli- 
ances. Each is a specially engineered problem in- 
volving exact degrees of flexibility or hardness, with 
correct resistance to extreme temperatures, pres- 
sures, fluids, gases, abrasion and wear. 


If you need a molded part of unusual design for a 
critical application, the unmatched experience of 
Sirvene engineers is at your service. They will assist 


GET the basic information on this versatile material. 
“Engineering with Sirvene”’ will be sent on request 
at no charge. 


a” 


you in design development, formulate the right 
compound, then produce the molded part in 
quantity with laboratory exactness. We will welcome 
the opportunity to work with you. 


Nie 
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SCIENTIFICALLY COMPOUNDED ELASTOMERS 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve 


Chicago 22, Illinois 


Oi SEALs: Shaft and end face seals for all types of lubricant retention and dirt exclusion * ConPpor: Controlled porosity mechan- 
ical leather packings and other sealing products * Sirvis: Mechanical leather boots, gaskets, packings and related products. 
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Shakeproof Lock Washers 
provide positive locking action 


The purpose of lock washers 
is to keep screws and 
nuts tight. 


Spring tension forces the 
edges of each tooth to 
bite deeper. 


Shakeproof Lock Washers 
lock tighter 
as vibration increases... 


To meet the majority of your 
locking needs, there are 
nine standard types. 


The variety and styles of 
“specials” to meet individual 
requirements are unlimited! 


Now ... make your own tests! See for yourself how SHAKEPROOF 
Lock Washers can save time in assembly and protect the quality 
of your products. Write for your free sample kit today! 


WORLD’S BROADEST LINE OF 
MASS-ASSEMBLY FASTENINGS 


that ordinary washers cannot give. 


Only Shakeproof LockWashers 
have these exclusive 
tapered-twisted teeth... 


and the locking power of each 
tooth is multiplied by the 
number of teeth. 


For maximum savings, buy 
Shakeproof Lock Washers pre- 


assembled on screws as SEMS. 


where each tooth is a strut to 
resist all loosening rotation 
of threaded fastening. 


Their exclusive mechanical lock 
resists loosening as no 
other lock washer can! 


Pre-assembled on nuts, 
Shakeproof Lock Washers save 
time—specify KEPS®. 


SHAKEPROOF | 


“Yastening Headquarters” ® 
DIVISION OF ILLINOIS TOOL WORKS 


St. Charles Rd., Elgin, Illinois - Offices in Principal Cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario # 








Yes, Fasco Centrifugal Blowers are going places... 

going into equipment such as radio and electronic equipment, 
commercial, marine and household ventilating equipment as well as oil 
and gas burners, dryers, furnace boosters and many other applications. 


Wherever efficiency-robbing heat is to be dispelled . . . wherever air must be 
kept on the move, these compact, quiet-running Fasco Blowers can be 
depended upon to do the job .. . with maximum efficiency and minimum 
attention. Available in output ratings ranging from 15 to 275 C.F.M. 


Fasco Shaded Pole F.H.P. 

Motors are readily adapta- This new catalog gives com- 
ble to your product. Static plete data and specifica- 
free, they cause no radio or tions on. Fasco Shaded 
TV interference. Fitted Pole F.H.P. Motors and 
with oversize, self-aligning Blowers. A copy is yours 
bearings, these motors run for the asking. 

cool and are so loaded as to 

require no attention except 

occasional oiling. Available 

in fractional HP ratings 

from 1/500 to 1/6. 


ASCO 


FRACTIONAL H.P. 


Fix. B 
ASCO \NDUSTRIES, INC. MOTORS —— 


ia ROCHESTER 2, NEW YORK PTs) 


Ontare BLOWERS 
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FOR BETTER MOTOR AND GENERATOR INSULATION 


USE C-D-F MICABOND 


For the best insulating protection for 
the motors you build, use genuine 
Micabond mica products, made by 
C-D-F ... a major supplier of built-up 
or bonded mica. Only the finest mica 
splittings are used in Micabond. Re- 
sult: uniform high seat resistance and 
dielectric strength. America’s largest 
manufacturers of motors and gener- 
ators rely’ on the quality of C-D-F 
Micabond. 


C-D-F Micabond tapes are used where 
flexible electrical insulation of high 
dielectric strength and high heat resist- 
ance is required, as in armature coils. 
These C-D-F tapes are efficient and 
easy to apply. They’re well suited for 
many types of emergency repairs. 
Micabond tapes are reinforced on one 
or both sides with different backings 
including: Glass fabric, cotton cloth, 
silk cloth, paper, Cellophane, “Mylar.”* 
“Mylar,” for instance, gives Micabond 


42 


a smooth surface and mechanical 
toughness. It provides a space factor 
advantage, as the film may be as thin 
as .00025”. 


Du Pont trademark 





C-D-F Micabond Segments are noted for their uni- 
form adherence to specifications. You can depend 
on easier assembly and better motor performance. 


Besides being available in_ flexible 
tapes, C-D-F Micabond insulators and 


separators are sold in segments, sheets, 
tubing, “V” rings, slot liners, washers 
and punchings. All forms are made by 
C-D-F’s skilled mica workers, using 
precision machinery to assure uniform 
mechanical and electrical properties in 
Micabond products. 

To make sure you are getting the best 
insulation value for your motor, talk 
with your C-D-F sales engineer. He 
can put C-D-F’s wide experience in 
planning and production of mica to 
work for you. From this single source, 
you can fill all your mica and plastic 
insulation needs. 

See our catalog in Sweet’s Design File 
for basic product data and sales offices. 
Write for detailed information and 
samples, or send us your print for 
quotation. 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWARK 


13, DELAWARE 
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BALDWIN HARNESSES 
3200 HORSES WITH 
BURNDY HYLUGS 
AND HYPRESSES 


Baldwin 3200 HP, TWO-UNIT DIESEL ELECTRIC 
ROAD FREIGHT LOCOMOTIVE, One of the products 
of Baldwin-Lima-Hamilton Corp., Philadelphia, Pa. 


Burndy Y48B Hypress with dual indent dies and Burndy Y34B Hypress making connection to power 
Y48BN pneudraulic pump connecting terminals for switches in close quarters during production of 
Baldwin underframe cables. Baldwin locomotive. 


Burndy HYLUGS and HYPRESSES eliminate soldering, cut production costs... 

and give Baldwin locomotives maximum efficiency in electrical connections. 

Road-tested for months — Burndy joints withstand tremendous vibration and power surges. 
Shop-tested every day—Burndy Hypresses prove simple, easy to operate and maintain. 

Investigate Burndy-engineered connectors, tools, and methods for your product, your plant, today! 


BURNDY 


NORWALK, CONNECT. — TORONTO, CANADA + Factories: NEW YORK, CALIF., TORONTO * Export: PHILIPS EXPORT COMPANY 
53-11 
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HERE’S A VISUAL DEMONSTRATION OF HEAT RESISTANCE! 


In this laboratory test, arranged to demonstrate 


the heat-resistance of Alkanex enamel com- 


pared with conventional enamel, two coils of 


magnet wire were simultaneously grounded in 
a dead “short circuit,’ producing temperatures 
on the surface of the wire considerably in ex- 
cess of 250 C. In less than 20 seconds the coil 
on the left, coated with conventional enamel, 


began to smoke and in approximately 45 sec- 
onds the enamel coating had disintegrated. At 
that point the coil of wire on the right, coated 
with Alkanex enamel, had barely begun to 
smoke even though the wire temperature 
greatly exceeded the normal limits for Alkanex 
enamel. 


ELECTRICAL MANUFACTURING 
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General Electric is proud to introduce 
ALKANEX wire enamel—an insulating 
enamel whose outstanding properties in- 
clude the ability to withstand temperatures 
of 175 C for a limited time and at least 150 C 
in continuous service. 

By using wire coated with Alkanex 
enamel, equipment can be designed with 
far greater latitude in temperature limita- 
tions. Overload protection can be readily 
increased; and, thanks to better aging 
properties, phase and turn insulation can 
conceivably be eliminated in smaller motors 
and coils. Higher-temperature equipment, 
which previously required bulkier insulated 


nhl 








WIRE 
ENAMEL 


A NEW INSULATING ENAMEL WITH 


e OUTSTANDING HEAT-RESISTANT QUALITIES 
e EXCELLENT DIELECTRIC AND MECHANICAL PROPERTIES 


magnet wire may now be able to take advan- 
tage of space-saving enameled wire. 

In short, Alkanex wire enamel facilitates 
the design of equipment for greater com- 
pactness, operation at higher temperatures, 
and longer life, thus permitting increased 
ratings for any given frame size—in other 
words, “MORE POWER PER POUND!” 

Naturally, we'll be glad to send you salient 
details on this new wire enamel that com- 
bines excellent mechanical and dielectric 
properties with an increase of 35-40 C in 
operating temperature limits. Just write to 
General Electric Co., Chemical Materials Dept., 
Sect.513-1A, Bldg. 77, Schenectady 5, N. Y. 





‘‘“More Power per Pound’’...with 


& INSULATING MATERIALS 


Insulating varnishes and wire enamels e Silicone resins e Varnished paper and cloth 


Mica products ®@ Electrical-grade laminates 


Progress /s Our Most /mportant Product 
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On every high conductivity copper casting or forging 



















you get from Philadelphia Bronze and Brass, this cer- 
tificate, affixed to the individual piece, defines the 
conductivity of that specific part. It’s your guarantee of 
quality, and of excellent performance in your equipment. 


PB&B products offer uniformly high conductivity . . 
castings at least 90% .. . forgings a minimum of 95%, 


often over 100%. These exceptional values are accom- 


| plished by: 

e TOP QUALITY METAL— top grade electrolytic 
. . “oe . 

| copper for castings, certified oxygen-free high 
conductivity copper for forgings. 

» 100% TESTING, by the most modern equipment, 


of every casting and forging before shipment. 
Measured value of each piece is written on 
its certificate. 


© THOROUGH CONTROL, over every step of 


manufacture 


—a subsidiary of 


MATLORY 














PHILADELPHIA 


BRONZE & BRASS CORP. 


22nd and Master Streets, Philadelphia 21, Pa. « 






% 


Whether your part weighs a few ounces or several tons, 
PB&B has ample facilities to produce it to your speci- 
fications. You profit by our single responsibility for the 
entire operation, from pattern making, alloying, casting 
and forging to rough or finished machining. 


We'll be glad to quote on your specific parts. Write to 
Philadelphia Bronze & Brass Corporation, or to any 


field office of P: R. Mallory & Co. Inc. 


PB&B offers a wide selection of high-strength. cor- 


rosion-resistant alloys for structural components of 


electrical equipment. 
For a copy of our new catalog, detailing technical 
characteristics of available alloys, write today. 


CN eS ....neiiatl 
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One Waldes Truarc Ring Saves a Pound in Weight 
Replaces Cast Retainer Plate and Four Screws 


ys 


bes 





Denison Vane Type Pump/Motor | 


bus, Ohio uses a Waldes Truarc Beveled Retain- 


ing Ring (Series 5002) in their pump/motor to 
achieve a simpler, lighter, more easily assem- 


: The Denison Engineering Company of Colum- | 
: 
i 


bled unit and to cut both material costs and 
production time. 


This vane-type power package operates as 


t r 

( ay - mz either a fluid pump or motor without alterations 
a, of any kind. Built for 2000 psi continuous duty, 
{ 


rugged construction was essential. 


i 
__ Shaft Seal Subassembly 


Truarc Way: Waldes Truarc beveled retaining ring (internal 
Experimental Way: One cast retainer plate plus four socket 5002) retains shaft and bearings, takes up accumulated tol- 
head cap screws hold unit together. Assembly requires skilled erances rigidly, prevents leakage around shaft. Unit is one 
labor, machinery, time-consuming careful adjustment. pound lighter. Assembly is quick and easy, more economical. 





Wherever you now use machined shoulders, bolts, ring types available. Ninety stocking points through- 

snap rings, or cotter pins, there’s a Waldes Truarc out U. S. A. and Canada. 

Retaining Ring designed to do a better, more eco- Find out what Waldes Truarc Retaining Rings can 

nomical job. Truarc Rings are precision engineered, do for you toward reducing costs and improving 

quick and easy to assemble and disassemble. your product. Send your blueprints to Waldes Truarc 
li More than 5,000 stock-sizes of the different Truarc Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


Sn a eneneen en 
Send for new catalog supplement | wai, Kohinoor, Inc., 47-16 Austel Place, L. |. C. 1, N.Y. 


WALDES el Please send the new supplement No. 1 which 


® brings Truarc Catalog RR 9-52 up to date. 
» 9) 
¥ 
es AF\ 
peel ® 


(Please print) 
oe aes — RETAINING RINGS Tas aioe opal vee ae 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1,NEW YORK - ~~ a ee ee oe ae 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426: 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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MOTOR FACTS ON INDUSTRY'S 
MOST-PREFERRED “POWER PACKAGE.” 







Electrical System Fact: New fortified insula- 
tion includes exclusive Bondar, Bondite and 
Mylar* for greater protection against the tough- 
est operating conditions. 

*Du Pont registered trade-mark 





has stronger insulation than any 


other motor on the market 


Meaning what? Simply that the new Westinghouse Life-Line® “A” 
motor with new fortified insulation can withstand heavier overloads and 
operate at higher temperatures than any other motor you can buy. 

Similar design advances in the mechanical and lubrication systems 
make Life-Line “A” industry’s most preferred motor. 

It takes the right combination of a// three systems—electrical, mechan- 
ical and lubrication—to build the best package of power on the market. 
Get all the facts by calling your Westinghouse sales engineer . . 
The Man With The Facts! J-21877 


you can 6E SURE...i¢ its 


Westinghouse 


Mechanical System Fact: New cast-iron housing on Lubrication System Fact: New “4-way sealed”’, pre- 
both drip-proof and totally-enclosed types. Ventilation lubricated bearing eliminates completely the 3 main 
openings only in end brackets make the motor drip- causes of bearing failure: 1) contamination, 2) over 
proof whether mounted on floor, ceiling or wall. greasing, 3) wrong grease. 
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Wire forming costs 
with CHASE WIRE 


in new Pryobtpahst 


Now, in this compact, easy-to-handle PAYOFFPAK 
you can get a continuous length of Chase 
copper alloy wire weighing 400 to 500 pounds! 


This new Payoffpak puts an end to frequent 
set-up of wire-forming machines... means 

more continuous, economical operation, /ess 
costly down time! 


You'll like the easy way this Payoffpak handles, 
the space-saving way it stores... and the way 
it protects the shining surface of Chase copper 
alloy wire from rough handling in transit 

and storage. 


Ask your Chase Wholesaler or nearest Chase 
Warehouse about the new Payoffpak the next 
time you order copper alloy wire. 


6 | , ase s PAYOFFPAK WIRE FORMING MACHINE 
® 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation’s Headquarters for Brass & Copper 


Albanyt Chicago Detroit Los Angeles New York St. Louis 

Atlanta Cincinnati Grand Rapidst Milwaukee Philadelphia San Francisco 
Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle 

Boston Dallas Indianapolis Newark Providence Waterbury 
Charlottet Denver Kansas City, Mo. New Orleans Rochester * (tsales office only) 
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Th 
ere are Huncreds of Uses for 


BRAKES 


Wide range 
speeds. _ I capacities and operatin 
Nectonding oe rictionless, shock-free operati § 
tronic or magne trical components or contac 8 
gnetic amplifier control from AC p sae 

ower. 


: “f LIQUID-COOLED 
Here Are 
Som 
e Suggestions 
on or constant linear 


d stands in 
industries. 


Providing constant tensi 
feet per minute speed for unwin 
metals, fabric, plastic, and paper 


g and lowering 
AIR-COOLED 


ng liftin 
g an 


d hoists by creatin 
d rotor motor. 


For accurately controlli 
functions of cranes an 
opposed load on a woun 


ad for the pro- 


controlled lo 
issions, 


Providing © 
ing of engines, transm 


duction test 
a masses; Pre- 
or axles. 


high inerti 
h automatic or 


Smooth stopping of 
leration wit 


cise control of dece 


manual controls. 
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DYNAMATIC DIVISION 


MA 
a MUPACTURING com 
307 Fourteenth Ave. * Kenosha, W a 
General Offices: Cleveland a 
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Whatever the job... PERMACEL IAPE 


IF THEY LOOKED BEHIND THE SCREEN OF ATV SET... 


I 
FINE PERFORMANCE is assured by the PERMACEL 2 IN 1 Electrical Tapes sim- A WIDE VARIETY of Permacel 2 


dependability of the twelve to eighteen plify inventory and cut production time— 


transformers usually used in a TV receiver. one tape is self-sticking and heat curing. 


in | 
Electrical Tapes with cloth, film, paper or 
laminated backings fit every requirement. 


i a eh + - T I | =i | 
Many jobs can be done faster, better, easier with self-sticking tape... write Permacel Tape Corporation, New Brunswick, N. J. 
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At WICO...Leesona coil winders 
have long been standard equipment 


Years of efficient, 
economical performance 
result in new 
installation of No. 107 


machines 





For many years the Wico Electric tes 1 1. 8 mag Sai g ny oe 
Company has enjoyed an enviable repu- iAP e i 

tation for its manufacture of magnetos, . 4 hahaa Le fa 

distributors, complex ignition systems ; i = 

and other allied precision products. Dur- \ 2 

ing that time the company has found 

Leesona Coil Winders to be thoroughly 

satisfactory in every respect, meeting 

every need for fast, accurate, low-cost 


tain that their new machines would be 
Leesonas. 

These new machines are Leesona No. 
107 Automatic Coil Winders, the last 
word in automatic coil winder design, 
which produce 4 to 30 compact, uniform 
paper-insulated coils simultaneously — 
in fastest time with minimum opera- 
tor attention. 


Es 


Investigate ~~ 


how Leesona No. 107’s in your own pro- New Leesona No. 107 Automatic Coil Winders, 
: ra , - ; shown in the plant of Wico Electric Company, 
duction can eliminate human error, re- West Sprinef pra 
E cv est ° pringfield, Mass., were selected because 

duce wire breakage to a minimum and of this firm’s long, satisfactory experience with 
cut production time to its shortest. The Leesona machines. Leesona No. 107 Winders, 


— will bring you complete details, featuring speed and accuracy in automatic wind- 
ing, are enabling many plants to boost produc- 


t 
winding on a wide range of jobs. 
So when the time came to expand their 
coil winding production, Wico made cer- 
¥y 


together with she *r helpful coil winding 


inkoomution. Why not check and mail it 


t¢ day? 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
.-- AUTOMATICALLY ...USE 
UNIVERSAL WINDING MACHINES 
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tion and cut costs. Inset shows a cutaway of a 
Wico Model XH Magneto. Coil at top of unit is 


precision wound on Leesona No. 107’s 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 24 
Please send me 
[| Bulletin on the Leesona No. 107 Automatic Coil Winder. 
[ | Condensed catalog of Leesona Winders. 


[] Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
coil winding machinery. 
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“MAGNETIC MATERIALS CATALOG” 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. EM-54 


“OFF-THE-SHELF” ITEMS or 
SPECIAL SHAPES to suit your needs 


Magnets of sintered Alnico offer endless opportunities to designers 
who need their useful combination of self-contained power and small 
bulk. A wide range of sintered Alnico shapes are carried in stock 
for quick shipment. Special shapes to meet an individual design 
need can be developed, where the quantity required is large enough 
to justify the tooling costs. Arnold sintered permanent magnets 
are fully quality-controlled and accurately held to specified toler- 


ances. @ We'll welcome your inquiries. 


Pecans Com 
2 GHENY tuptuM STEEL CORPORATIO 
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Seals are available from American in plain 
felt, or laminated with one or more layers 
of impervious, oil-proof Hycar. Tell us 
what you want a seal to do and we will 
show you the seal that should do it. 


elf 


Washing machines need good, tight, long-lasting seals to 
keep water where it belongs, oil and grease in the right 
places, too. Felt seals by American protect the trouble-free 
reputation of many products of all kinds from tractors to 
electric motors. It is important to select the right quality 
for every application. American engineers will collaborate 
with you on specifications. 


AmericanFelt 
Company 


TRAD! MARK ® 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roch- 
ester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal. — PLANTS: Glenville, Conn.; Franklin, Mass.; 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1—ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn. 








for CONTROL... 


of time intervals in sequence 





it’s time you checked 


the Soreng Timer 


If your development project or pres- 
ent production requires an interval 
timer for programming an auto- 
matic washing-machine, dryer, 
dish-washer, window-fan, etc., then 
now is the time for you to check the 
Soreng Timer... and investigate 
the advantages of custom-engineered 
timers at low mass production 
prices. As a starting point, let us 
consider some of the characteristics 
of THE SORENG TIMER. 





about the SORENG timer 


Eight Double-throw switches with off position. Axial manual shaft on-off 


Tandem or lateral motor drive arrangement. 
switch, available in out-off or out-on position. 


Stepping control mechanism is simple in design and ruggedly constructed. 
Will control up to 16 different circuits. 


Short interval circuits can be provided for spray or signal purposes. In keeping with the Soreng policy of engineering 

Rutins Ge aietamte seniiietions. products to our customers’ specifications, the timer 
characteristics provide ample latitude for your speci- 

Choice of bullet or spade type terminals. fications to be incorporated in the basic design. For 

more complete data, drawings and our ‘“Timer Cycle 

Analysis Form,”’ write for Timer 

Bulletin SL-2.. . it’s the next 

step to custom-engineered tim- 

Shaft may be rotated counter-clockwise without damage. ers at mass production prices. 


Manual control shaft Y" dia. with threads, flats, etc., to your specifications. 


Clockwise rotation providing indexing of 45 and 60 distinct positions. 


Accuracy is obtained by synchronous timer motor. Timer Bulletin SL-2 


¢PRODUCTS CORPORATION 
9551 Soreng Avenue, Schiller Park, Illinois Plants: Schiller Park, lil., Fremont, O., Spring Valley, Ill. 


OTHER SORENG PRODUCTS FOR THE APPLIANCE, AUTOMOTIVE AND AIRCRAFT INDUSTRIES 





Selector Switch Time Snap Switch 
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*“ACADIA syNTHETIC RUBBER PARTS 


ARE MADE ALL 3 WAYS! 


With Acadia you have a choice! Not only 
molded rubber . . . not only molded and die- 
cut ... not only extruded rubber . . . but 
rubber parts any way you require! Better 
yet, Acadia uses whatever method the re- 
quirements of the job and you dictate is the 
best way to do it. 


Acadia is especially sensitive to your spec- 
ifications. We will process synthetic compo- 
nents for oil-resistance— good aging proper- 
ties — resistance to heat — any characteristic 
you’re seeking, or a combination of charac- 
teristics. Acadia parts are cut, molded or 
extruded to all required shapes, sizes and types, 
with almost unlimited applications. 


Also, we offer Acadia SILICONE Rubber, 
molded or extruded for gaskets, seals, ‘‘O” 
rings, washers, sheets, cut-parts and pack- 
ings. This is the rubber that will stay resil- 
ient at 100° below zero, or 500° above! 
There’s an Acadia Sales Engineer’ near 
you to serve you. Write us today, and we'll 
put him in touch with you immediately. 


“SC ype 


PRODUCTS 





DIVISION OF WESTERN FELT WORKS 


4035-4117 Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 






MANUFACTURERS AND CUTTERS OF WOOL FELT 
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COVERED WITH WATER 


is still going strong! 


sion of what happens to motors over a period 

: of months or years. 
Re M's COMPLETE This R&M Motor ran perfectly... under 
water, after being taken out but still wet... 
“a " and after being dried out! It’s an outstanding 
WEATHERIZING PROCESS example of how R&M ‘“‘Weatherizing”’ pays off 


GIVES IT LASTING PROTECTION in more trouble-free motor performance. 


Just what is ‘“‘Weatherizing’’? It’s a process 

AG AIN ST MOIST URE where steel parts are undercoated with a special 

rust-resisting compound —dipped and then baked 

on; a method of spraying the entire shaft, the 

rotor and the fan to protect these parts against 

corrosion; a treatment for all cast-iron parts, as 

A recent plant survey showed that one of the specified by the Armed Forces for motors used 

principal causes of motor failure is humidity... in damp or tropical locations; an elaborate sys- 

moisture ...dampness. Obviously, this R&M tem of pre-heating, dipping and baking the en- 
“*All-Weather’’ Motor was subject to more than tire winding; special sealing of coils. 

simple humidity whenit wascompletely ‘“‘dunked”’ Here’s a motor built with the extra care that 

in a water tank and allowed to run for twenty- gives you an extra margin of safety . . . available 

four hours. But the test was an accelerated ver- at a standard motor price! 


from 1 fo 125 horsepower... 
if it's an R&M, it's the right motor! 


Frequency 
Converters, 
2% to 15 K.W. 


Explosion-Proof, Totally Enclosed - , 
Fan-Cooled, and Chemical Plant ; Direct Current, 


. 1 
Motors, 1 to 40 h.p 1 t0 7% hp. Capacitor 


Single Phase, | to 7'/ h.p. 


vs INC “All-Weatiier” isa 
®@ Robbins & Myers trademark. 


SPRINGFIELD 99, OHIO ¢ BRANTFORD, sa sap . 
° Get more information on the 
Mail the coupon TODAY! ,. 


finest motor your money can buy! 


Robbins & Myers, Inc., Springfield 99, Ohio EM 


[] Please send illustrated Integral Motor Catalog, showing all the 
extra features of R&M ‘‘All-Weather’’ Motors that are furnished at 
a standard motor price. We are also interested in: 

] Explosion-Proof Motors 

[] Capacitor 
Single-Phase Motors 

(] Totally Enclosed 
Fan-Cooled Motors 


(] Frequency Converters Address 


Re ee oh ee 


Company.... 








R.2M motor parts At WORK 


A prominent passenger car manufacturer gets eleven times more 
chassis per gallon—reducing paint and production costs substan- 
tially —with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at- 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with bars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds. 


PRIME 2 MOVERS 10. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


oe # 


Fractional & Integral h.p. Household Hectric & Hand Moyno Propellair industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 
















Many factors must be considered in de- 
signing a new motor-operated product that 
will perform its intended functions accu- 
rately, economically, and with a low main- 
tenance and failure rate. Much depends on 
the proper correlation and integration of 
motor and machine designs. A special 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire. 

The exact motor for your machine is 
worked out quickly and accurately, with 
systematic methods of designing motors. 
‘This might include, for example, the use of 
R & M’s unique “Electrical Slide Rule.” 
Electrical equivalents can be set up on the 
slide rule to simulate the conditions under 










Portable Saws Routers 


















Drills Screw Drivers Hammers Lawn Mowers 

Nibblers Pumps Polishers Oil Burners 

Lock Mortisers Compressors Planers Surgical Instruments 

4 Valve Grinders Hones Portable Grinders Grease Guns 

Vacuum Cleaners Business Machines Sirens Vibrators 

Fans Cast Cutters Advertising Devices Die Sinkers 

Sanders Food Mixers Ventilating Equipment Waxers 

Si Gt Et EE EE EE EE EE EE EE SS &e Es : Sk HS 

RaM MAKES BOTH! ; aia " 
Siasethiniiaiiniantaiian This coupon will bring you prompt information. — 


motors and parts... 
from 1/200 h.p. 











Springfield 99, Ohio 


information on: 


Universal Motors 
Capacitor Motors 


R & M “All-Weather” 
—up to 125 h.p. 


Integral-horsepower 
motors; famous 

R&M “All-Weather’* with 
sealed bearings. 

Up to 125 h.p. 


*** All-Weather’”’ isan R & M trademark 
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Please have a 
Motor Specialist call 


Rs Mi sPEcIALISTS INTEGRATE 
MOTOR AND MACHINE DESIGNS... 
TO ASSURE HIGHEST PERFORMANCE 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Robbins & Myers, Inc., Motor Division, 
Please send me, without obligation, 


Motor Parts for Portable Tools 











which the motor must operate in your 
product. By this method we are able to 
investigate hundreds of different design | 
possibilities, assuring the best motor for || || 
the job. 

In some cases the answers point to a_ | 
standard motor. And here, R & M offers a 
wide variety of types and sizes of complete 
motors or matched motor parts. 

In other cases special motors are in- i | 
dicated. R & M is equipped to do a fast, | 
thorough, economical job of custom-de- 
signing a motor that’s exactly right for 
your product. 

Don’t settle for an ‘off-the-shelf’? com- 
promise. Standard or custom-designed, 
R & M will get you the right answer quickly 
—with no obligation! 












Nut Setters Hedge Trimmers 


Product we 
manufacture: 


Name 

Title 

Company 
Motors 


Street 


City & State ¥ 


To help you speed assembly of 
circuit boards, Centralab developed.., 


Centralab Plug-in 
Printed Electronic Circuits* 


with Twin-Tapered Tab Leads 


They give you the usual. advantages 
of Printed Electronic Circuits: 
Uniformity of circuit performance. 
Saving in size — and cost — of circuit chassis, 
Saving of soldering time. 
Elimination of wiring errors. 





a ...-plus these special advantages: 


TWIN Fast assembly. 
TAPER ve ie 
Positive positioning. 
FLAT FOR Positive solder connections inside or outside of 


SOLDERING ; chassis holes. 


EMERGE AREAS PELE BES. NEPOSIGE LES SESE ESE DEVEG LEB 


076 Write for detailed engineering bulletin EP-40R. 


*Trademark 
SOCSS}SSSSSSSSOSSSOSSSSSOSSESSSESEOSSSEESESEES 


Would you like to win an 
Evinude 3-hp 


More proof that or ene ee 


if it’s a job Enter this month's 


for electronic components, (|< oar 4 
dali Mla MBE LF & 
it’s a job for Centralab Bes dee ees, 


words, more or ie 
opinion, what electro 


AB sien 
Centralab’s has 


creative engineering 


In your 
nic de- 
Tete years 
made the greatest im- 
. Pact on commercial appli- 
and production é cations — and why? 
PO cn ewe lol- ile Mt: Hee aL 
Ut Se eee Tae dlrs 
standard and special Rapes cased bene 


Volume 


electronic components # Controls Mail 


many users of 
your entry to us 
before April 30. 


* te 


Switches Printed Ceramics 
Electronic 
Circuits 


T Nothing to buy. Employees of Centralab and their advertising 
agency not eligible. Duplicate prizes awarded in case of tie, 


Y-SS2 


\ ‘ ® . & * - . £ ‘ , 5 k ' t 
$ $ A 


Weivayw@.w. LAR ARALA 

\ A DIVISION OF OEE HP OE Sey inc. 

j q ¥ 7 e 7 . - 7 } J X : . , % i 
962D E. Keefe Avenue @ Milwaukee 1, Wisconsin a i 

In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 





SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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“Vibration Isolation” has helped solve the 
increasing problem of mechanical vibrations 
in high fidelity reproduction of sound. 

For years, sound engineers have been 
plagued by mechanical vibrations 
caused by movement of grips, dollies and 
other studio equipment. And the pro- 
gressive development of the high fidelity 
microphone has increased the importance of 
eliminating the adverse effects of 
these disturbances. 

Faced with this problem, design engineers 
of a leading manufacturer of microphones 
and related electronic equipment consultec 
with LorD engineers. Lorp’s 30 years 
of experience and knowledge in vibration 
control resulted in a bonded tube-form 
joint of live rubber which effectively 
isolated mechanical vibrations from the 
microphone head. 

‘Vibration Isolation” is the answer to 
only one of the many problems presented to 
and solved by LorpD engineers. If you 
are interested in producing tape recorders 
microphones and other types of reproduction 
equipment, LorpD engineers are ready 
to consult with you. Let them help you 
produce equipment of the most exacting 
professional standards with Lorp rubber 
bonded products. 


LORD Bonded 
Tube-Form Joint 
For Microphone Heads 


ORD) Z 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924 
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another 
research 
fool to 
make better 


A sample of W185 (radioactive tungsten) is checked with a 
Geiger counter in the Fansteel Electrical Contact Laboratory. 


The use of radioactive tracers is an important time saver in 
! a nN S eC Ee studying and evaluating electrical contact performance. 


ELECTRICAL CONTACTS 


How often do your products develop “‘bugs” out in the field, despite careful 


pre-production testing? The Fansteel Laboratory not only can duplicate 

the conditions under which your product will be used, but also can “shrink” 
testing time to practical limits. Through the use of radioactive tracers, 

for instance, we can accurately predict, in hours, contact behavior 

which otherwise would require months of testing to establish. 

Regardless of what tests might be indicated on your product—from 
X-ray Diffraction to mechanical wear, for corrosion or erosion, high 
temperature or high altitude—the Fansteel Laboratory has both the facilities 
and the staff to make them... to safeguard the performance of 


your product in the hands of its user. 


FANSTEEL METALLURGICAL CORPORATION woartn cuicaco, 1ttiINO1s SER 
A reference text 


Since 1914, World’s Largest Producer of Electrical Contacts a 
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high frequency AC Electric 
ot get motors to meet its strict 
better motors for your special 


: developed this line of 1/100 to 11 horsepower 
motors to w need for completely dependable operation 
under critical conditions. Pesco Electric Motors assure optimum 
performance and efficiency throughout a long service life. They com- 
bine maximum power with minimum size and weight, yet withstand 
rugged environmental extremes. These motors are now available to you. 


Both DC and AC types are made in five “coordinated frame” 
sizes which permits use of standardized parts having known charac- 
teristics. This expedites design and speeds delivery of motors built 
to your exact requirements. 


Pesco high quality motors have many features not found in ordinary 
motors ... such as dynamically balanced rotors, high strength alloy 
shafts, extremely tight windings, advanced-design brush rigging, 
multiple impregnations, brush material selected for specific use, high 
capacity sealed ball bearings and special insulations. If you are 
looking for a good source for special purpose electric motors, look 
to Pesco. 


To learn more about Pesco Motors for industrial or aircraft uses, 
call in a Pesco sales engineer . . . or send for a brand new technical 
bulletin. Write : PESCO, 24700 North Miles Road, Bedford, Ohio. 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD” OHIO 











. MOST REQUIREMENTS ARE 
et S STO BEST SATISFIED BY A 
CLEAN-CUT, STRAIGHTFORWARD, 
oF _ LOW-COST, STANDARD DESIGN... 
! 3 f 
— double-talk 
| NJE Standard-Grade Mode! $-300-R 











Typical of our 32 Standard Grade models is the S-300-R 

(200-500 volts, 0-300 ma, 0.3% load regulation). Has no 

electrolytics, generous transformer design, clean layout, 

solid construction, all first quality commercial-grade 

|| components, fine workmanship . . . (Less Meters) $149.50 

Our mass-produced, standardized designs guarantee 

| you more for your power-supply dollar than ever before. 

From $52.50 to $299.50, from 200-325V at 100 ma to 0-600V 

at 0-300 ma, you can’t buy better, watt-for-watt and dollar- 
for-dollar, than NJE! 


Regulated “soa 


Power 


| co 
| NJE Laboratory-Grade Model 1-800-cm 
i 2 The 32 models in our Laboratory Grade are the ultimate 





IN LIFE EXPECTANCY: 





in dependability . . . at a sensible price. Illustrated is 
Model L-800-RM (0-600 volts, 0-600 ma, 0.3% load 
WD 5 cc cueakemaces (Less Meters) $440.00 
Our Laboratory Grade line incorporates every possible 
: s safeguard against any failure in the first five years of 
\ WRITE FOR OUR CATALOG... service: selenium power rectifiers, blower cooled 10,000 
“A Sensible Approach to Regulated hour tubes, oil-filled capacitors, no carbon resistors or 
Power Supply Design”. It Contains carbon pots, magnetic circuit-breakers, sealed transformers. 
Engineering Data, Prices, And Good Every component derated at least 30% . . . From 0-300V, 


News About Our Fast Delivery 0-300 ma to 0-600V, 0-1200 ma. Priced —$315.00 to $935.00 
In-Stock Plan. 











NEW JERSEY ELECTRONICS CORP. 


341 Carnegie Avenue, Kenilworth, New Jersey 
Competent Engineering Representation Everywhere 





Our custom quotes are rapid, complete, competitive. We custom-build from 500 amperes (low voltage) to 100 KV (low current). 
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These SEC Polystyrene Capacitors have 
an accuracy in the order of 0.1% or ee 
better and longtime stability in the order OUTHERN ELE CTRONICS CORPORAT ION, Burb an k, 
of 0.03%. Natvar Styroflex film is used . s sed & . 
wis, en Diilisetie. California, manufactures precision capacitors for 
applications where difficult specifications have to be met, 
such as computer integrators, test equipment, secondary ! 
standards and certain weapons programs. 
Because polystyrene comes closest to meeting specilica- 
" tions fora perfect dielectric, various polystyrene films were 
ate tested. Natvar Styroflex film was selected because of its 
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ad uniformly excellent pliability, freedom from faults, high 
vn Natvar Products shock resistance and excellent dielectric characteristics. 
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WV. ® Varnished silk and special rayon t | 10” ‘ ‘ | t t t f t ‘ 
rs siecle: sant Mitel mately or in special put-ups to meet manutacturing 
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GENERAL ELECTRIC 


Vac-u-5e. 


ANNOUNCES 


RECTIFIERS 


New Line of G-E Component Rectifiers Achieves 3 Performance Highs 


e 63 VOLT PEAK INVERSE 


e 130 C AMBIENT OPERATION 


e 60,000 HOUR LIFE EXPECTANCY 


General Electric’s new line of Vac-u-Sel Component 
rectifiers offer greater application flexibility than any 
other rectifiers in history. You can now obtain a rec- 
tifier cell with a peak inverse rating of 63 volts, or a 
rectifier which will operate up to 130 C ambient tem- 
perature, or a rectifier which has a life expectancy of 
60,000 hours. 


New G-E Vac-u-Sel rectifiers now make it possible 
to match performance requirements for life expect- 
ancy, ambient operating temperature, and atmos- 
pheric protection, as well as electrical characteristics. 


THREE NEW RECTIFIER CELLS make up the new line 
of Vac-u-Sel rectifiers; a 26-volt low temperature cell, 
a 26-volt high temperature cell, and a 45-volt high 
temperature cell. All three are produced by the 
vacuum evaporation process described at the right, 
but special variations in the manufacturing give them 
distinctly different electrical characteristics. 


26-VOLT LOW TEMPERATURE CELL is the standard 
industrial cell, used on applications where ambient 
operating temperature will not exceed 55 C. Rectifiers 


using this cell have a life expectancy of 60,000 hours 
at normal current rating. 


26-VOLT HIGH TEMPERATURE CELL can meet operat- 
ing requirements up to 130 C at full voltage. Current 
need not be derated where shorter life is acceptable. 
Life expectancy at 130 C is 1000 hours. 


45-VOLT HIGH TEMPERATURE CELL has a 63-volt 
peak inverse voltage. Unlike most 45-volt rectifiers, 
this is a true, long-life industrial cell. Frequently this 
rectifier may be substituted for ones employing 26- 
volt cells. Since fewer cells are required, savings of up 
to 30% in cost, and up to 35% in the size of the 
stacks are possible. Life expectancy of this 45-volt 
cell is 40,000 hours, and the cells can be used at 
ambient temperatures up to 110 C. 


ALL VAC-U-SEL RECTIFIERS operate with exception- 
ally low forward voltage drop and low reverse leak- 
age, and their margin of superiority in these char- 
acteristics increases in service. All Vac-u-Sel rec- 
tifiers undergo extensive testing and grading, and 
matched cells are used in assembling stacks. A 
variety of finishes and mounting arrangements are 
available to meet virtually any requirements. 


MORE INFORMATION on these new Vac-u-Sel rec- 
tifiers is available from your nearest General Electric 
Apparatus Sales Office, or by writing Section 461-36, 
General Electric Co., Schenectady 5, N. Y. 
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RECTIFIER DEPARTMENT 


METALLIC RECTIFIER COMPONENTS FOR PRACTICALLY EVERY DC REQUIREMENT 
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WHAT IS VAC-U-SEL? 
Vac-u-Sel is the General Electric 
trademark for a new line of metallic 
component rectifiers with exceptional 
electrical characteristics. The name 
Vac-u-Sel is used because these new 
rectifiers are produced by a vacuum 
evaporation process. 
WHAT IS THE VAC-U-SEL PROCESS? 
In the Vac-u-Sel process, cells are 
loaded on the inside of a sphere and a 
vacuum of over one/millionth of an 
atmosphere is drawn on the sphere. 
Selenium is then evaporated inside the 
sphere onto the rectifier plates. 
WHY USE A VACUUM? rts, 
The vacuum permits greatest con- Fe 
trol over contaminants which affect ae 
the quality of the finished rectifier. 
There are more than 100 variables in- 
volved in making selenium rectifiers. 


WHY IS THIS PROCESS BETTER? 

Vacuum evaporation provides great- 
er uniformity between individual cells 
and stacks. It produces a more even 
deposition over the entire surface of 
each cell, eliminating cracks and thin 
spots. The electrical characteristics of 
a rectifier are highly dependent on the 
thickness of the deposit, and vacuum 
evaporation permits greater accuracy 
in controlling this thickness. In addi- 
tion, it fosters better crystalline orien- 
tation, allowing natural rather than 
pressed formation. 


ARE VAC-U-SEL RECTIFIERS BETTER? 

The electrical characteristics of new 
General Electric Vac-u-Sel rectifiers 
are greatly superior to ordinary com- 
mercial selenium rectifiers. Full de- 
tails of Vac-u-Sel rectifier performance 
are given on opposite page. 
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STOP VIBRATION 


right at the drawing board! 





General Tire’s Industrial Products 
Division can help you control vi- 
bration right at the design stage. 
A new comprehensive design guide 
on Silentbloc motion control prod- 
ucts offers data which enables you 
to choose a pre-tested unit for your 
particular product. 

Silentbloc rubber-in- metal 
mounts and bushings soak up vi- 
bration and shock and correct 
misalignment for years with no 
measurable fatigue. 

If your problem is out of the 
ordinary, General will build a 
Silentbloc mount to your exact 
specifications. 

For free Silentbloc vibration 
guide write to The General Tire 
& Rubber Company, Industrial 
Products Division, Dept. E, 
Wabash, Indiana. 


* From Alams to Products um Plastics and Rubber 


2 IGSSE 7! 
These are General Tire Industrial Products 


in Industry THE 
Silentbloc vibration and shock mountings - ENERAL 


Silentbloc bushings - Silentbloc bearings - Oil & TIRE Ine 4 Produtid ota 
ae ae waladitiiul Lhotdion 


hydraulic seals - Bonded to metal rubber parts - 

Hydraulic brake parts - Metal stampings- Extruded WABASH IRBIAMA 
& molded rubber - Extruded plastic - Polyester 

glass laminates - Sponge rubber + Glass run 

channel - Vibrex® fastners. 
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New Improved “SCOTCH” 39 


aac 
.King of the paper tapes / 









LONGER SHELF LIFE ILC]. 1 46 2en 8 ae 


STRENGTH 


| 
| 
| 
| 


50% 
MORE TACK 


Mati i ia: 


HIGH TEAR 


RESISTANCE 
GREATER SOLVENT 
fy 


TRUE THERMOSETTING 
ADHESIVE 


Widely used for holding and insulating purposes 
on motors, transformers, coils and generators. 


The term "SCOTCH" and the plaid design are stered trademarks for the more than 300 pr eae Tolsl SMulelo tem Oe A) 
Mining and Mfg. Co., “st Paul 6, ve mere to) aes ce el tea Brand Magnetic Tape eer set ore i ed Coating, ‘Scotchlite”’ Reflective She } 
ae) re hee Ae) sak eg slip ery may Weta riba 3) , '3M" Adhesives. Export Sale s Offic a Pa rk Av we ew York 16, N.Y. In Canada: P.O Box 


London, Ont 

















SEARS, ROEBUCK and CO. PROTECTS 





‘‘Buy with Confidence’’Quality 


with 


ALIXON 


PROTECTED MOTORS 








Sears, Roebuck and Co. is the world’s foremost 
mail order organization and leading operator of 
wholly owned retail stores. 


Among their well-known merchandise are many 
products which are operated by electric motors. To 
safeguard them against burnouts and thus insure de- 
pendable operation of the equipment for their cus- 
tomers, Sears specifies that these motors be equipped 
with KLIXON Protectors. 


The reason .. . years of Sears experience proves 
KLIXON Protectors can be depended upon to pro- 
vide positive protection and extend life of motors. 


Should a motor become dangerously overheated 
due to overloads, stalled rotor or other causes, the 
KLIXON Protector snaps the power “‘off’’. If an 
automatic type of protector is used, it restores the 
motor to service automatically as soon as a safe work- 
ing temperature is regained . . . or if a manual reset 
type of protector is used, the motor will remain ‘‘off’’ 
until manually restored. 


You, too, can keep motors in your equipment op- 
erating safely under adverse conditions, reduce serv- 
ice calls and repairs by specifying and using KLIXON 
protected motors. The additional cost is low, pays 
for itself over and over by reducing motor burnouts. 


—__——KLrxoN 


METALS & CONTROLS CORP. 
SPENCER THERMOSTAT DIVISION 
104 FOREST STREET, ATTLEBORO, MASS. 
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WE HAVE HEARD MUCH about the electrified 
farm in recent years and we are bound to 
hear more. “Horsepower” is being replaced 
by motor-power which can handle a lot more 
of the chores than could Dobbin. Unfortun- 
ately, adding on the kilowatts is bound to 
bring some headaches too. 

The farm is referred to as a factory, but 
there is this difference: An industrial factory 
is staffed with technical men who know what 
they want in both mechanical equipment and 
electrical drives and control. The farm man- 
ager is a practical do-it-yourself guy with 
enough of the mechanic in him to be able 
to belt up the tractor to a lot of seasonably 
used equipment, but little knowledge of elec- 
tricity. At one time it was envisioned that a 
general-purpose motor could serve him equally 
well. Unfortunately for him it is not nearly 
as flexible in performance as a throttled en- 
gine. Typically it has a constant-speed, con- 
stant-horsepower characteristic. This intro- 
duces new problems in drive applications. 

Farmer Brown preferred to buy his equip- 
ment minus motor and belt it to the only 
motor he owned when needed. Selecting the 
right motor for the right application is a job 
for experts. Chances are the loads are not 
definitely known and were never accurately 
measured by the machinery manufacturer 
(several available methods are described in an 
article in this issue of ELECTRICAL MANUFAC- 
TURING). NEMA standards assure interchange- 
ability and define nameplate ratings in terms 
of performance; they do not assume that a 
l-hp split-phase motor for example, will start 
the same load that a capacitor-start motor 
will. 

The agricultural machinery dealer is no 
help. His stock in trade is still something 
pulled behind a tractor like a combine har- 
vester. The rural utility hasn’t the revenue 
nor the manpower to provide consultants to 


Whose Responsibility? 


every farm customer as they well can afford 
to do in cultivating big industrial loads. 

Whose responsibility to select the right 
motor? 

As was recently pointed out,* troubles that 
farmers have with equipment often can be 
traced to the fact that the manufacturer of 
the equipment just didn’t know what size 
motor was needed for the job to be done. 
Perhaps the machine was tested at an agri- 
cultural college in cold Minnesota and then 
sold to a farmer in warm Florida where it was 
overpowered. The college can only go so far 
—prove that the new application of electric 
power to farm machinery works. Beyond that 
it is the obligation of the equipment manufac- 
turer to study every situation that might be 
encountered. 

Farm equipment development is in about 
the same stage that machine tools were thirty 
or forty years ago—designed by mechanical 
engineers to be driven from lineshafts. First 
step was to build the motors in (longer ago 
than most recall), followed by multi-motored 
drives and automatic control. About that time 
(10-15 years ago) the machine tool builders 
began to hire control engineers away from 
the electrical equipment makers to handle 
electrical phases of design. 

The farm equipment manufacturers are not 
near that stage (though one has built in three 
motors to drive an automatic silo unloader— 
see page 136). They could begin to hire cap- 
able engineers familiar with the characteristics 
of motors, simple controls and with good wir- 
ing practice. Then they are going to insist 
that the machine be shipped with the motor 
and controls attached, thereby relieving the 
dealer and the farmer of that important drive 
selection decision. It is the equipment manu- 
facturers’ responsibility! 


*By J. C. Cahill of Detroit Edison Co. before the 1954 Farm 
Electrification Conference in Schenectady. 
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The Epoxy-Resin System 
for Embedded Circuits 


and Components 


Starting off with outstanding adhesion to metals and 


with low shrinkage during cure, the epoxies can be compounded 


and reacted to provide a flexible and wide-range system of casting resins 


for many embedment and encapsulation applications. This review includes se veri! 


first-hand case-history reports showing 


how special epoxy compounds are 


developed and applied to meet specific design requirements. 


A DETAILED REVIEW of casting resins and their applica- 
tions for embedment of circuit subassemblies and 
components first appeared in this publication somewhat 
less than three years ago. (1)* Several articles on 
the same subject followed. (2, 3) In this period the 
scope and variety of applications have increased rapidly. 

Resin-embedded commercial components now include 
capacitors, resistors and resistor networks, inductors, 
transformers, rectifiers, delay lines, magnetic amplifiers 
and motor stators. Embedment of circuit subunits is 
now commonplace in military equipments, including 


* Italic numerals in parentheses apply to Cited References at end of article 
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aircraft, guided missiles, sonar devices and microwave 
systems. The practice is steadily expanding in nonmili- 
tary applications. 

What then is new in this field? Actually, the concepts 
of the art have not changed much since the last report. 
Circuit-wise, basically the embedment technique is de- 
signed to “lock-in a group of associated components in an 
easily removable unit so as to provide added reliability 
and to cut down the cost of maintenance of equipment.” 
(1) The technique has obvious major applicability where 
miniaturization and unitization are the staples of design. 
Applied to discrete components, it provides a high degree 
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SILICONE RUBBER and a silica-filled epoxy 
were utilized in the casting of NBS-2 mini- 
ature d-c amplifiers by Doelcam Division 
of Minneapolis-Honeywell. In order to meet 
specifications, it was particularly important 
to have a soft casting compound able to 
protect the components from deformation 
and shifting values under temperature 
variation. Since these amplifiers operate 
at extremely low d-c voltage levels, leakage 
through the casting compound from B+ 
or other voltage sources shows up as an 
equivalent input signal, causing drift. A 
ceiling of 200 F was put on the cure 
temperature to avoid damage to certain 
components. In summary, the casting com- 
pound was required to exhibit the follow- 
ing characteristics: 


1. A rubbery consistency after curing 
about that of an art-gum eraser, but 
not tacky. (At least a _ protective 


coating for some components must 
be used.) 


2. Low pouring viscosity for easy filling 
around small parts and wires. 


3. Extremely high electrical resistivity. 


4. Moisture proofness and fungus re- 
sistance. 


5. Ability to cure at near-room-tempera- 
ture. 


6. Freedom from corrosion. 


Of the various materials tested, only 
one met all specifications. This is Dow 
Corning RTV Silastic silicone rubber. 

This material comes as a two-part sys- 
tem, each with its catalyst already added. 
(6) Doelcam reports that the leakage cur- 
rent at 500 ma across a cubic centimeter 
of material was less than 0.002 ma or 
below the limit of the measuring equip- 
ment. No change in value of inductance of 
a choke coated with RTV was observed 
with temperature change (—40 to +25 C) 
compared to an uncoated choke. As much 
as 5 per cent was observed with an epoxy 
casting. Also, after coating with RTV the 
choke could be cast in epoxy with no ill 
effects. Similar effects can be observed 
with capacitors. 

In actual applications, owing to un- 
availability of sufficient quantities of the 


Miniature D-C Amplifiers Cast in 
Silicone Rubber and Epoxy 


















FIG. 1—Miniature d-c amplifier for National Bureau of Standards shows application of sili 


cone rubber, also silica-filled epoxy for casting purposes. Dow Co:ning’s room-temperature 
curing RTV Silastic silicone rubber has been used to coat the choke, resistors and capaci- 
tors in plug-in subassembly shown at upper right. Completely embedded assembly is shown 
lower left. The silicone rubber coating (white) covers all wire leads and terminals. (Source: 
Doelcam Division, Minneapolis-Honeywell.) 


RTV Silastic, it was necessary to follow 
this procedure: All critical components 
and points were heavily coated with RTV 
and the entire unit was then filled with 
a standard epoxy compound (Houghton’s 
Hysol 6020-845) with a 100-per cent load- 
ing with silica flour. 

A number of other resins and compounds 
were tested and rejected as failing in one 
or more requirements. Among these was a 
Thiokol-modified epoxy which was rejected 
owing to poor insulation properties, par- 


ticularly under increasing temperatures, 
and also a polyurethane resin, which, al- 
though it exhibited desirable physical soft- 
ness, was very poor in its insulating prop- 
erties. A wide variety of available resins 
and compounds was reviewed and rejected 
on the basis of published properties. 
Acknowledgement: This report is con- 
densed from a memorandum by W. A. Rote, 
research director, and J. P. Burgarella, 
research engineer, Doelcam Division of 
Minneapolis-Honeywell, Boston. 


FIG. 2—Completed am- 
plifier (left) connected 


to power supply. 












































of protection against the vicissitudes of operational and 
environmental service conditions. 

But while the concepts of the art have not changed 
significantly, the emphasis on the materials used has 
shifted radically. The epoxy resins now dominate the 
field. For this there is of course sound design and 
application validity, as this article will point out. 

Other important developments are also in being. Much 
is expected of the foam-type resins, paced by the iso- 
cyanates, especially in airborne applications where light 
weight is essential. The resilient and flexible casting 
resins can fill critical design needs, and there are al- 
ready commercial applications of Thiokol-based resins, 
butyl rubber, and silicone rubber compounds. Experi- 
mental work is under way with fluorocarbon elastomers. 

Some special-purpose casting resins based on fumaro- 
nitrile polystyrene copolymer have been developed by 
the National Bureau of Standards. The polyesters, first 
resins to be used on a wide scale, are still an important 
class of materials in this field. New formulations have 
been developed to meet new requirements. A particularly 
significant aspect of the whole field of casting resins is 
the trend to compounds and blends. For example, epoxy- 
polyester, epoxy-Thiokol, and various other combinations 
have been developed or are in the development stage. 

This article will be devoted in its entirety to the 
epoxy and epoxy-based casting resins. Other develop- 
ments will be covered in succeeding articles. 

Epoxy resins have several basic performance char- 
acteristics particularly valuable for embedments, encap- 
sulation, and impregnation. Outstanding adherence 
to metals and relatively low shrinkage are among them. 
Of equal importance is the ability of the epoxy resins 
to form a diversity of many compounds. By the use of 
appropriate catalysts, hardeners, fillers, plasticizers and 
diluents the basic epoxy resins can be manipulated to 
provide formulations fitted to meet a wide range of 
operational and environmental conditions. 

The epoxy resins too have proved themselves unusually 
adaptable to being blended with other resins—in effect 
forming the so-called epoxy alloys. In this category can 
be included the epoxy-Thiokols, the epoxy-polyesters, 
the epoxy-phenolics, and the epoxy-polyamides. Perhaps 
no other class of resins exemplifies so well the con- 
temporary trend to resin alloys. 

Applications-wise, the epoxy casting resins therefore 
should be considered more as a flexible resin system 
than as a category of materials with set property char- 
acteristics. To implement this systems concept. the de- 
sign engineer has at his disposal a choice of many resin 
compounds and alloys produced both by the basic resin 
manufacturers and the formulators, as indicated in the 


accompanying limited checklist on page 78. 

How epoxy resins can best be used for casting 
applications, and why, is told in the specific case his- 
tories that are detailed on the succeeding pages. 

Some frank discussion of “epoxy problems” is given in 
the following summaries of “off-the-record” comment by 
equipment manufacturers: 

Increased Heat-Distortion Resistance. An out- 
standing development in epoxy resin systems is an im- 
proved heat distortion value (over 150 C) attained 
through the use of new hardeners such as Shell’s CL 
or Houghton Hysol 6000Hd. It is thus now possible to 
consider epoxy resins as Class B insulation. Other 
hardeners also are being investigated which when de- 
veloped should make 150 C quite a practicable operating 
temperature. 

The high temperature-distortion figure, however, 
brings with it some disadvantages. Viscosity during 
cure may be on the low side, and this may cause trouble 
if vacuum impregnation is used, since the resin will 
tend to “run.” Increased shrinkage may be another 
problem. The high-temperature material, some engineers 
report, does not conform to low shrinkage figures given 
in published data. It should be realized, however, that 
high heat distortion curing agents involve higher degrees 
of cross-linking and therefore a higher shrinkage rate must 
be expected. (The high-temperature limits of tubes and 
other electronic components should not be neglected. ) 

It’s not generally agreed, however, that a high heat 
distortion characteristic must necessarily create “run- 
ning” during impregnation. Actually such curing agents 
as Shell’s CL and Shell’s new agent Z (liquid aromatic 
diamine) can be “B” staged at room temperature and 
subsequently cured. The running can thus be controlled. 

It can also be controlled by the use of thixotropic- 
producing fillers in small concentrations of 5 to 10 per 
cent. Colloidal silica products can be very useful. 

Another disadvantage: The adhesive qualities of the 
epoxies may be impaired. One source indicates a high- 
temperature epoxy able to withstand say 104 C to 177 C 
for about a 1000 hr will show markedly decreased bonding 
and adhesive characteristics as compared to the more 
conventional epoxies that have a temperature limit of 
104 C. 

Since impaired adhesion at high temperatures may be 
attributed to differences in the thermal coefficient of 
expansion, it may may be possible to compensate for 
this by the employment of suitable fillers. This has 
already been noted. 

The consensus is that the high-temperature epoxies 
are more suitable where the fundamental design need is 
mechanical rather than dielectric. 


Three examples of epoxy res- 
in cast units: Left, a clamp flip- 
flop circuit containing 6 diodes, 4 
capacitors, 8 resistors, and 2 
transistors in one plug-in package. 
Center, an L-C filter assembly. 
Right, an R-C filter network. The 
odd shapes were required by the 
configurations of the miniaturized 
equipment in which these net- 
works were used. Low-cost molds 
were utilized. (Source: Sprague 
Electric Company.) 











Pickup Assembly 


ESSENTIAL to the development of an elec- 
tronic torquemeter for continuously meas- 
uring engine horsepower (or torque) in 
the Allison series of aircraft turboprop 
engines was the selection of the embed- 
ment compound for the individual elec- 
tromagnetic sensing pickups. These are 
embedded within cavities located in a 
precision cast-aluminum housing. Because 
the position of each pickup relative to 
another is extremely critical, and must 
always remain the same, the temperature 
coefficient of expansion of the embedment 
compound should be equal to that of the 
aluminum housing. The compound should 
not break away from the walls of the 
pickup cavities during temperature cycling 
from —65 F to +250 F. (See examples of 
failure in Figs. 1 and 2). Failure of the 
bond would also allow penetration of 
synthetic lubricants to the interior of the 
assembly and lead to failure. 

The design requirements also dictated 
the desirability of the following charac- 
teristics: 

Physical Strength. Although this was 
not a prime consideration, the compound 
had to be sufficiently strong so that it 
would rigidly support the magnetic pick- 
ups under all operational conditions. Also, 
for certain other pickup designs, a special 
finish end-milling operation was required 
on the pole face, and the embedding com- 
pound had to be strong enough to support 
the pole during machining. 

Thermal Shock. The material had to be 
capable of withstanding shock of a degree 
compatible to those extreme conditions 
that might be encountered in service. 

Viscosity. Catalyzed mixture had to be 
readily pourable under gravity conditions 
into the intricate cavities of the pickup 
assembly, filling them completely. Also, 
the resin mixture should have a suitable 
pot life that would (a) allow convenient 
handling and (b) permit application of a 
vacuum to the cast assembly in order to 
remove air entrapped during pouring. 

Exothermic Heat. The exotherm pro- 
duced upon gelling the resin, had to be of a 
reasonable value so as not to damage the 
components of the electromagnetic pickup. 

Shrinkage. This was to be kept to a 
minimum, with such shrinkage as en- 
countered with a particular material to 
occur during the B-stage (gel) rather than 
during final cure. 

Heat Distortion. Highest possible point 
was desired compatible with maintenance 
of the other desired characteristics. The 
material was to evidence no deterioration 
upon prolonged exposure to temperature 
of 300 F. 

Electrical Characteristics. Due to the 
voltages involved (60 volts peak-to-peak 
maximum at 9000 cps), these character- 
istics were of minor importance, provided 
the material used was an electric insulator. 

Handling Properties. Chemical nature 
of component materials to be such that 


Embedded Torquemeter 


they could not present serious handling 

difficulties or endanger personnel using it. 

In addition to these characteristics, a 
satisfactory embedment compound would 
be expected to meet the following per- 
formance requirements based on the appli- 
cable engine specifications and on environ- 
mental operational conditions: 

1. Withstand a temperature range from 
—65 F to +250 F. 

2. Be chemically inert to synthetic lubri- 
cants conforming to MIL-L-7808, with 
the chemical resistance iest to be con- 
ducted at 250 F. 

3. Withstand humidity and fungus tests 
representative of a wide range of pos- 
sible operating environments. 

4. Withstand a vibration test calculated 
to be more severe than those normally 
encountered during engine operations. 
A search for a suitable material was 

centered on the epoxy resins. Evaluation 

of various commercial types led to the 
selection of Shell Chemical Company’s 

Epon resins, suitably modified to meet the 

basic requirement that the temperature 

coeficient of linear expansion match that 
of the aluminum housing. 

Since the resin itself had a positive coeff- 
cient of expansion greater than that of 
aluminum, it was blended with a filler 
material having a negative temperature 
coefficient. Proportions of resin and fillers 
were so selected that the final mixture had 
coefficient characteristics equalling those 
of the aluminum housing. 

Many factors, other than the filler ma- 
terial itself, had to be considered in the 
development of the final compound. The 
type of reactive component needed to ob- 
tain high temperature endurance and 
chemical resistance, the viscosity of the 
resin, the particle size of the filler, even 
the mechanical mixing method, were all 
interrelated factors. As a result of care- 
fully controlled and evaluated procedures, 
a suitable compound has been developed 
and successfully applied to several torque- 
meter assemblies as illustrated in Fig. 3. 

As currently specified, the compound 
contains Epon 828 epoxy resin; Stupakoff’s 
Stupalith A-2410 (a lithia ceramic) as the 





FIG. 1—Early design of Allison embedded 
torquemeter pickup showing deteriora- 
tion of the embedment compound caused 
by thermal action and chemical attack. 
This type of failure led to investigation 
for on improved material. 





FIG. 2—An experimental assembly using 
several embedment compounds for posi- 
tioning the pickup elements in their 
respective cavities. Results were unsatis- 
factory as is evidenced by the cracking. 


negative-temperature coefficient filler; Dow 
Chemical’s styrene oxide (No. 41150) as 
the diluent, and special modification of 
metaphenylene diamine (mpd) as_ the 
catalyst. The modified mpd could be held 
at temperatures of 60 C without decompos- 
ing, thus overcoming a serious problem 
common to mpd. 

As of current date, qualification testing 
in accordance with the company engineer- 
ing design specification has been success- 
fully completed. No degradation has been 
noted in the resin itself. The epoxy com- 
pound as developed meets all the require- 
ments originally prescribed. 

Acknowledgement: This case history is 
condensed from a report by W. E. Shannon, 
Project Engineer, Electrical Design Sec- 
tion, Allison Division, General Motors 
Corporation. 


FIG. 3—Cross-section of torquemeter assemblies showing satisfactory applications of 
the final mineral-filled epoxy compound as specially formulated for this application. 




























1. The epoxy resins form a relatively 
new class of condensation polymers 
derived from a primary reaction of 
epichlorohydrin with bisphenol. A 
variety of basic resins is obtainable 
from this reaction. 
There are broad-range applications 


fundamental 


in surface coatings, adhesives, lam- 
inate resins, molding compounds, 
and casting resins for embedment, 
encapsulation and impregnation of 
electronic circuit units and compon- 
ents. Equipment in the power field, 
such as current and voltage trans- 
formers, are also being cast in these 
resins. 

2. The following epoxy properties 
are particularly useful for casting 
applications: Excellent adhesion to 
metals and other surfaces; low 
shrinkage during cure; resistance to 
thermal shock; good mechanical and 
dielectric properties. 


3. The unmodified epoxy resins gen- 
erally fall into two categories: 

a. Hot-setting resins in solid or 
liquid form, which can be cured 
at temperatures from 200 F to 
450 F (about 90 C to 230 C). 
(These resins are sometimes 
made available with curing 
agent already added.) 

. Liquid resins which can _ be 
cured with appropriate agents 
at room temperature. 


1. Modified epoxy resins also fall 
into two categories: 

a. Modifications by means of add- 
ed fillers, plasticizers and other 
agents for the purpose of im- 
proving or changing certain 


Checklist—Epoxy Casting Resins 


properties, for example, tem- 
perature coefficient of expan- 
sion, impact strength, viscosity, 
flexibility, shrinkage, cure time 
and pot life. 

Modifications with other poly- 
mers, resulting, for example, in 
such resins as epoxy-polyester, 
epoxy-polyamides, epoxy-Thio- 
kols, epoxy-phenolics. 


5. An almost infinite range of com- 
binations is thus theoretically avail- 
able as a result of combining basic 
unmodified epoxy resins or epoxy 
copolymers with various types of 
modifiers in different proportions and 
with different curing or hardening 
agents. This in effect makes avail- 
able to the user an epoxy resin 
system with all the design flexibility 
that a system can contribute. 


6. Each producer of basic resins and 
each compounder and formulator has 
published detailed property data on 
a variety of compounds and modifica- 
tions, applicable to most design re- 
quirements. In addition, formula- 
tions can be developed to meet spe- 
cial operations and environmental 
conditions (see case histories in- 
cluded in this article). The follow- 
ing list of epoxy resin and com- 
pound suppliers is believed to be 
reasonably complete. However, there 
are quite a number of compounders 
in the field by now and some names 
may have been inadvertently omit- 
ted: 


Basic Epoxy Resins Producers: 


Bakelite Company, New York 17. 
(ERL, formerly C-8, resins; also 


ERLA-3001, epoxy-phenolic resin) 
Borden Company, Chemical Division, 
New York 17. (Epiphen resins) 
Ciba Company, Inc., Plastics Divi- 
sion, New York 14. (Araldite 

resins) 
Shell Chemical Corporation, New 
York 36. (Epon resins) 


Epoxy Resin Compounders and 

Formulators: 

Acme Wire Company, New Haven 
14, Conn. 

Aries Laboratories, Inc., 
17. (Aritemp) 


New York 


Armstrong Products Company, Dar- 
son, Ind. 

Carl H. Biggs Company, Los An- 
geles 64, Calif. 

Emerson and Cumins, Canton, Mass. 

General Mills, Inc., Research Lab- 
oratories, Minneapolis 13, Minn. 
(Polyamide-epoxy compounds, util- 
izing General Mills Polyamide 115 
resin) 

Houghton Laboratories, Inc., Olean, 
N. Y. (Hysol resins) 

Melpar, Inc., Falls Church, Va. 

Minnesota Mining & Manufacturing 
Company, St. Paul 6, Minn. 
(Scotchcast resins) 

National Engineering Products, Inc., 
Washington 5, D. C. 

Nureco, Inc., Cranston 10, R. I. 

Polymer Industries, Inc., Springdale, 
Conn. 

Products Research Company, Los 
Angeles 39, Calif. 

The Stanley Chemical Co., East 
Berlin, Conn. 

Thiokol Chemical Corporation, Tren- 
ton 7, N. J. (Development of 
Thiokol-epoxy compounds) 





Casting Large Masses. Especially when cast in large 
masses, the epoxies have exhibited objectionable brittle- 
ness. Owing to shrinkage and thermal expansion, cracking 
from internal stresses may result. By incorporating 
small amounts of reactive plasticizers, resin formulators 
have been successful in imparting an adequate degree of 
resilience to the resin. As a result, transformers, bush- 
ings, motor field windings, power supplies and similar 
units have been successfully cast. 

Exothermic heat, however, is seen (by some users) as 
a serious problem in large-sized castings, particularly 
where the clarity, moisture resistance and better elec- 
trical properties of unfilled resins are required. The 
problem, it is felt, is even important in moderate-sized 
castings. In the opinion of these users application formula 
given in literature will not work for masses over 500 gm. 
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This opinion perhaps could be offset by European 
experience where large epoxy castings have been success- 
fully made for a number of years. It is also understood 


that Canadian General Electric Company has been 
developing “one-shot” 50-lb castings using Epon 828 
with CL hardener and suitable fillers. 

Reduction of catalyst to reduce exothermy in the 
large castings is not the whole answer. Proper cure 
requires an extremely careful and critical balance of 
catalyst and total mass. Too much of either and the 
result is cracking and bubbling; 
is incomplete. 

From British sources, (the Radar Research Establish- 
ment) (5), a summary review points out that new agents 
developed for the purpose of curing the’ epoxy resins 
at lower temperatures have the disadvantage of producing 


too littlke and the cure 
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Embedment of Components for 


Locomotive Electrical Systems 


IMPROVED DESIGN in components of elec- 
trical systems in locomotive control equip- 
ment is possible through the use of casting 
resins to protect such components against 
vibration and contamination. Costs can 
be reduced and smaller-size parts can be 
designed. In such applications at General 
Electric’s Locomotive and Car Equipment 
Department, Erie, Penna., epoxy resins 
have now largely replaced polyesters used 
previously. To qualify for the applications, 
the epoxy resins are required to meet the 
following specifications: 

1. Good tensile, flexural and impact 
strength. 

2. High heat-distortion point; about 150 C 
would be very useful. 

3. Low shrinkage during cure. 

4. Good heat conduction. 

5. Low coefficient of expansion. 

6. Little or no creep under load, both at 
room temperature and elevated tempera- 
tures. 

So as to keep costs down in the change 
over to the higher-priced epoxy resins, it 
is necessary that production facilities be 
integrated with as much automatic equip- 
ment as possible. This means that auto- 
matic mixing and dispensing machines and 
conveyor-type oven cure systems would 
have to be used for handling the resin. 

Cast-resin embedded plug-in functional 
units for the company’s Wheel Slip-Slide 
Detection device passed through several 
design phases before the current all-epoxy 
cast unit was evolved. 

The plug-in unit consists of Pyranol 
capacitors, germanium diodes and carbon 
and deposited metallic film precision re- 
sistors (in the latter stages changed to 
wirewound). Shrinkage during cure and 
resin flexibility were prime considerations 
since resistor failure had been caused by 
shrinkage. (See Fig. 1) To protect the 
germanium diodes from failure, it was 
essential to place a ceiling of 65 C on the 
exothermic reaction during cure, or on 
any cure temperature. 

The following six materials were tried: 
1. A semi-flexible Permafil* polyester resin 
2. A flexible Permafil 
3. A clear epoxy resin 
4. A silica-filled epoxy resin (to reduce 
shrinkage) 

5. An asphalt compound 
6. A flexible rubber compound 

The original design called for assembly 
in two parts. A subassembly was made 
with the diodes and resistors on a G-E 
electrical-grade fabric-base phenolic lami- 
nate. This subassembly was then wired 





* Reg. U.S. Pat. Off. Trade Name of General Electric 
Company. 


along with the Pyranol capacitors to a 
plug and then the unit was put in a steel 
can for casting. (During the assembly of 
these units some diodes failed from the 
heat of soldering.) 

The epoxy resins and the semiflexible 
Permafil passed the initial tests. Since the 
Permafil was a fraction of the cost of the 
epoxy resin, it was decided to proceed 
using the Permafil casting resins. Approxi- 
mately 100 units were put on life test. 
Failures were recorded due to shifting of 
the components (mostly capacitors) dur- 
ing casting, shorted out either against the 
metal can or against each other. Outside 
of these failures no failures were recorded 
immediately after casting due to breakage. 
All of the units failed within one year 
after they had been placed on life test. 

This experience with the polyester cast- 
ing resin and the flexible Permafil made 
it evident that some changes were neces- 
sary in electrical and mechanical design. 
The design was changed so that a cast- 
resin subassembly was assembled with 
solderless connections. This subassembly 
consisted of resistors and germanium di 
odes. The metallic film resistors were 
changed to wirewound resistors. The sub- 
assembly was then wired to the capacitors 
and to a plug, placed in a steel can, and 
filled with epoxy resin. 

A  silica-filled low viscosity room-tem- 
perature-cured epoxy resin was used. Ex- 
othermic heat tests were made and it was 
determined that the exothermic heat did 
not exceed the 65 C maximum when 
limited to about two pounds of resin per 
casting. 

The casting of the subassembly in these 
latest units has several advantages: 

1. Protection against: (a) Losses due 
to handling in later assembly; (b) 
excessive exothermic heat; (c) ex- 
cessive shrinkage; (d) shifting of the 
components. 

2. Improved electrical insulation. 

3. Elimination of fiber boards. 

4. Use of solderless connections, 

As a further design improvement a pro- 
duction design was made employing an all- 
cast-resin plug-in-unit. (See Figs. 2 and 3.) 
Several advantages were gained in the use 
of the all-cast-resin unit: 

1. More economical: 

a. Almost no mechanical assembly 
involved. 

b. Crimp-on type of joints. 

c. Simplified mold. 

2. All units could be held in place with- 
out fear of shorting against metal can. 

3. A pleasing appearance. 


FIG. 1—Original design for cast plug-in units at 
General Electric Locomotive and Car Equipment 
Department called for a permanent metal can 
ond use of polyester resins. Difficulties arose 
owing to open circuits caused by shifting of com- 
ponents. Note shrinkage of the polyester resin 
away from the sides of the can. 





FIG. 2—Several design stages later epoxy resins 
have replaced the polyesters and the permanent 
metal can has been eliminated. Subassembly is 
first cast in the epoxy resin, then hung from the 
plug, and so supports the entire assembly during 
a final embedment process. 


The only failures recorded since casting 
in the filled epoxy resin were due to failure 
of the germanium diode during operation 
at a high ambient temperature, in excess 
of 70 C. It should be noted, however, that 
percentage-wise as many diodes failed be- 
fore they were cast as after casting. 

Acknowledgement: Data on which this 
report is based were contributed in a pri- 
vate communication by R. A. Skiff, Labor- 
atory Insulation Engineering, G-E Loco- 
motive and Car Equipment Engineering. 
Erie, Penna. 




















FIG. 3—This shows the com 
plete all-cast epoxy plug-in unit 
Note the pleasing appearance 






















































































































































































1. All surfaces should be clean 
and dry, otherwise adhesion may be 
affected. Insulated leads, particu- 
larly those insulated with polyethy]l- 
ene or Teflon, should be treated 
to obtain good adhesion with epoxy 
resins. Such treatment might in- 
volve a clamp-on metal collar or a 
tape to which the epoxy resin will 
adhere. Where waxes might be used 
in the unit to be treated, care should 
be used to keep the overall tem- 
perature cycle below the melting 
point of the wax. Long, slow cures 
will reduce contamination and ad- 
hesion problems where insulating 
oils are involved. 


Recommendations for Using Epoxy Resins in Embedment and Encapsulation* 





perature could result in an exces- 
sively high exotherm with danger 
of cracking and excessive shrink- 


age. 


3. In general, it is desirable to 
use a low-viscosity resin-hardener 
system. A low viscosity allows com- 
plete filling and reduces air en- 
trapment. Vibration or centrifugal 
casting will also aid in filling and 
air bubble elimination. Reactive 
diluents may be used to lower the 
viscosity, but quite often at the 
expense of physical properties such 
as heat distortion temperature. 





to set them up. Where electrical 
properties are critical, it is often 
desirable to postcure at elevated 
temperatures to obtain complete re- 
action of the resin and hardener. 
Amine hardeners usually promote an 
exothermic reaction with rise in 
temperature. Phenolic hardeners re- 
quire the addition of heat to set up 
the resin as they react with a 
comparatively low exotherm. Better 
electrical properties have been ob- 
tained with phenolic-hardened sys- 
tems than with amine-hardened 
systems. 













2. When a curing cycle has been 
established, stay as close as possible 
to all phases including mold or 
component temperature. For exam- 
ple, a lower temperature than is 
normally used could result in an 


cure cycle. A higher-than-usual tem- 


high exothermic reactions. Temperatures as high as 300 
C may be reached. It is recommended in this report that 
all amine hardeners be submitted to trial exotherm 
tests prior to being employed in large castings, since 
the high exothermic temperatures cause cracking and 
damage to the embedded components. (See accompanying 
RRE graph. ) 

The acid hardeners, such as phthalic anhydride, pro- 
duce only very moderate exothermic reactions; conse- 
quently the same report recommends their use for large 
castings. The only qualification is that the parts being 
cast should be able to tolerate the increased curing 
temperatures required with the acid-cured resins. Even 
so, the report observes, the increased temperature is at 
least known and may well be lower than the unknown 
exotherm produced by the “cold-cured” amine-catalyzed 
resins. 


Overdesign of Resin Mass. Existing differentials 





Temperature, deg C 


4. Fillers can be used effectively 
to control exotherm, reduce cost, 
and to keep shrinkage toa minimum. action. The use of fillers and/or 
Thixotropic fillers can be used to 
control flow characteristics of un- 
gelled resin systems. 


incomplete cure during the given 5. Amine-hardened 
in general, do not require heating = york. 





6. In casting large masses, care 
should be used to avoid rapid re- 


multiple casting can reduce the 
dangers of excessively high exo- 


therms and cracking. 


epoxy resins. *Source: A. E. Irvine, New Product Engi- 
= neering Department, Bakelite Company, New 


between the thermal coefficient of expansion of the 
resin and that of the embedded components or some- 
times of the housing are a source of considerable design 
difficulty. Resin embedments frequently have to be de- 
signed in a thick section to withstand shock caused by 
dimensional changes in mechanical components under 
thermal conditions. If thin sections were used, they 
would crack. Such thick sections represent both a waste 
of resin and an overdesign which should be eliminated. 

Ideally, it should be possible to design only for the 
thickness of resin skin needed to withstand the electrical 
stress. To attain this, we would need: (1) A resin-filler 
mass equivalent in thermal coefficient of expansion 
to that of the embedded components, or (2) a resin 
sufficiently flexible to compensate for changes without 
cracking. Of course other factors, particularly me- 
chanical impact, shock and vibration, affect the resin 
mass, but these factors are generally minor. The 


Some exotherm data from the Radar Research Establishment 
(England). Curve A shows the exotherm when the epoxy resin 
is oven-cured at 100 C using an amine hardener such as 
piperidine. Curve B shows the exotherm when the cure is at 
80 C (also using piperidine). Both curves represent a 30-deg 
rise over ambient. When another amine is substituted (diethyl- 
amine triamine) the reaction is still more violent (curve C), 
with the temperature rising quickly to 140 C. Curves D and E 
show the high exothermic reactions that may be developed 
with some new low-temperature curing agents. Temperatures 
as high as 300 C (Curve F) may be reached with metaphenyl- 
ene diamine, a hardener able to give the cured resin superior 
heat resistance. Cure temperature for Curves C, D and E is 
65 C; for F, 85 C. 
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DEVELOPMENT of epoxy resin compositions 
to fit specialized requirements at Minne- 
apolis-Honeywell Regulator Company cen- 
tered on the high heat-distortion resistance. 
Honeywell found that epoxy resins in gen- 
eral have good electrical and mechanical 
properties but that properties such as in- 
sulation resistance, solvent resistance, and 
dimensional stability were all roughly re- 
lated to the heat-distortion temperature. 
As a result of experimentation with various 
hardeners (dozens were evaluated), also 
with various resin-to-hardener ratios, me- 
thylene dianiline was found to be the most 
satisfactory. Certain combinations of epoxy 
resins in a ratio of 4:1 with dianiline pro- 
duced compositions with flexural strength 
of 18,600 to 18,900 psi; impact strength 
of 0.35 to 0.37 ft-lb per in. notch; heat 
distortion point of 227 F to 265 F; and 
insulation resistance at 250 F in excess of 
10° megohms. Another combination in the 
same ratio provided a heat distortion point 
of 314 F, but with somewhat lower flexural 
and impact strengths (17,500 psi and 0.25 
ft-lb). 

A specific problem was to formulate a 
resin for the embedment of delicate com- 
ponents. Two methods are usually indi- 
cated: (1) Formulate a resin with a 
coefficient of thermal expansion matching 
as closely as possible that of the entire 
unit; or (2) develop a resin with a 
modulus so low that any strain takes place 
internally within the resin structure; no 
stress therefore is imposed on the delicate 
components beyond the yield point. Honey- 
well concentrated on the first approach. 

Dozens of inert mineral fillers were 
investigated. Resulting compounds were 
cast and the thermal expansion coefficients 
were determined by ASTM D 696-44. Some 
casting compositions had thermal coeffi- 
cients so low that encapsulated glass 
tubes could be cycled from —85 to +165 F 
without being crushed. 

With relatively heavy loadings of filler, 
as indicated in the tabulation, some low 
expansion coefficients were obtained: 


Epoxy-Cast Color 


TROUBLE-FREE OPERATION at high voltage 
imposes a tough requirement on capacitors 
for color television receivers. Jeffers Elec- 
tronics, a division of Speer Carbon Co., 
employs a combination of Scotchcast epoxy 
resins for embedding these components. 
As cast, these objectives have been ob- 
tained: low shrinkage, specified moisture 
and arc resistance, adhesion to the ceramic, 
and a 65,000-volt dielectric strength. 

As shown here, the operation moves 
along on a production-line basis although 
on a low-cost setup. Terminals are soldered 
to the ceramic slug, capacitor is posi- 
tioned in a plastics cup, the resin is in- 
jected by means of a foot pedal-operated 
semi-automatic metering machine, the filled 
capacitors then go into the oven for 2- 
or 3-hr cure at 250 F. Terminals are 
cleaned if necessary. 


High-Heat Distortion Epoxy Compounds 





Transformer parts (left) and final cast unit (extreme right) in which Minneapolis-Honeywell 
used an epoxy resin heavily filled with silica to obtain lowest possible coefficient of thermal 
expansion consistent with other required properties. 





Mean thermal expan- 
sion coefficient, 
10-6 in./in./deg C 





Room tem-|Room tem- 
perature perature 
to —65 F te +165 F 


Percentage and type 
of fillers added to 
epoxy resin 
32.5 per cent silica 
sand and 32.5 per cent 
microsil special 18 28 


37.5 per cent silica 
sand and 37.5 per | 
cent microsil special 18 22 


50 per cent glass 
beads and 25 per cent 
fused quartz 17 19 


60 per cent = fused 
quartz 20 23 





Other properties, such as moisture re- 
sistance and insulation resistance, had to 
be maintained at certain levels. Conse- 
quently, the thermal expansion coefficient 
could not be considered as the sole 
criterion. For example, the epoxy formula- 
tion containing 50 per cent glass beads and 
25 per cent fused quartz provided the low- 
est expansion coefficient but “failed miser- 


As a result of a program of resin evalu- 
ation, Scotchcast epoxy CRP No. 235 was 
selected in combination with a highly filled 
and flexible Scotchcast resin. CRP No. 
235 is a 2-part unfilled liquid epoxy that 
is flexible on cure and withstands low- 
temperature cycling. Proportions of the 
two resins were so adjusted that the co- 
efficient of thermal expansion matched 
that of the ceramic slug. 

A carefully detailed procedure was de- 
veloped for handling and mixing the various 
ingredients for the final epoxy compound. 


Epoxy-cast color TV 
capacitors on production line 
at Jeffers Electronics 


ably” under humidity cycling. This was 
attributed to the fact that glass has a 
strong tendency to surface water absorption. 

In specific applications, such as the 
transformer illustrated here, an epoxy 
composition containing 37.5 per cent silica 
sand and 37.5 per cent microsil special 
was utilized. The low thermal expansion 
and low shrinkage (less than 1 per cent) 
were the factors that dictated selection 
of this composition. 

Honeywell also investigated the use of 
casting resins with a high thermal con- 
ductivity to solve the problem of heat 
dissipation. With a high fill of aluminum 
powder, they have been able to compound 
an epoxy resin with a thermal conductivity 
of 50 to 55 x 10°* cal/sec/cm?/deg C/cm, 
about ten times higher than the normal 
range of unfilled epoxy resins. 


Acknowledgement: Data on which this 
report is based were contributed in a 
private communication by Jerome Formo, 
Director of Plastics Research, Minneapolis- 
Honeywell Regulator Company, Minne- 
apolis. 


TV Ceramic Capacitors 








































thermal shock resistance that can be attained by match- 
ing the thermal coefficient of expansion or by using a 
sufficiently flexible resin, is the overriding consideration. 

It is also desirable of course to have electrical 
properties that are sufficiently uniform over a_ stated 
temperature range of operation, or electrical properties 
that remain sufficiently good at elevated temperatures. 
Particularly, insulation resistance and power factor at 
elevated temperatures are important. 

For these reasons it is necessary to (1) pick out a 
resin that will give electrical properties wanted under 
the operating conditions, and (2) attempt to compensate 
for the differences between the thermal coefficients of 
expansion by thermal coefficient materials 
for a filler or using compatible elastomeric materials 
to gain flexibility. For the epoxies the use of fillers or 
elastomers is much more signficant than with other resins, 
such as the polyesters, because the epoxies start off with 
outstanding adhesion to metals and with relatively low 
shrinkage. 


using low 


Even after the thermal coefficients of expansion have 
been matched, however, it may be felt that the resulting 
resin system is too filled. It may be desirable to make 
it more fluid, and therefore diluents are added to 
cut down the viscosity. Of course this introduces the 
hazard of cutting down the electrical properties and 
the heat-distortion value. The addition of elastomers 
also may have the same effect. It is thus often necessary 
to watch all aspects and to arrive at a compromise. 

In order to match the thermal coefficients of expansion, 
various filler materials have been tried, even those with 
a negative coefficient such as Stupalith. For flexible 
resins, various elastomers have been tried. The epoxy- 
Thiokol compounds are now in commercial use. Epoxy- 
Hycar rubber compounds have been investigated. 

Production. The optimum utilization of epoxy resins 
for casting purposes requires a close and critical study 
of mold materials and molding techniques. One company 
has been using special low-melting alloys for the mold. 
but experienced trouble because certain epoxy formula- 
tions adhered too tenaciously. The availability of new 
mold release agents of the furane type has served to 
overcome this difficulty. 

In the opinion of another company, the trend to mold 
materials is definitely in the direction of metals. There 


is also a trend to flash-nickel-plated molds. Base mate- 
rials will vary with specific requirements of the job in 
hand, but stainless has shown itself to be best (in this 
company’s experience, at least) because it does not 
bind to the epoxy casting. But even a stainless mold 
requires a high polish. 

The metals thus are apparently replacing Teflon molds, 
once quite a favorite in casting applications. It is 
pointed out that with increasing production rates, the 
inherent limitations of Teflon molds were brought to light. 
Cold flow and dimensional instability were primary prob- 
lems. Lack of durability was another problem. 

On the other hand, the metal mold has its limitations 
where the embedment has a complex configuration. In 
such instances, a flexible mold is indicated. It would 
obviously be impossible to use a rigid mold effectively. 
Suitable flexible mold materials for handling epoxy 
resins, however, are still a problem. In the opinion of 
some users, the vinyl plastisols offer the best possi- 
bilities, but the leaching out of the plasticizer may create 
difficulties. 

Liquid epoxies heavily filled with aluminum have 
been used to cast molds from metal, wood, and wax 
patterns in the tooling field. Other types of epoxy resins 
have also been used for the same purpose. Cast epoxy 
molds could thus be utilized for epoxy casting applica- 
tions. 

Several factors dictate the development and use of 
automatic and semiautomatic production methods in the 
applications of epoxy resins. The first, of course, is 
the need of reducing all possible production costs to 
compensate for the higher price bracket into which 
the epoxies fall. Uniformity and reproducibility of com- 
pounding, processing and curing sequences are also 
provided by such systems. There is some risk of dermati- 
tis in the handling of epoxies, and this can be controlled 
and reduced, not only by normal precautions but by 
maximum use of automatic production methods. A 
conveyorized system for component casting has been 
previously described in this publication. (4) 

Other means are being studied to speed up applica- 
tion and cure. High-frequency heating techniques have 
been investigated to a limited extent. Resin-catalyst 
systems containing about 1 to 2 per cent of catalyst 
could be cured, it is reported, in about 2 min. Where 
the content of catalysts and hardeners or both is higher, 
the cure time drops to 20 or 30 sec. It is recommended 
that whether h-f heating is used or not the cast resin be 
allowed to gel at ambient temperature before the curing 
heat is applied. This precaution is likely to result in 
optimum electrical characteristics in the cured resin. 

A resin-catalyst system that provides a long shelf 


life at room temperatures has been described recently 
in this publication, in an article on the use of epoxy 
resin binders for the ceramic dielectric in printed ca- 
pacitors. (7) This catalyst is basically a boron fluoride 
piperidine complex. A data sheet of this is being currently 
relased by Shell Chemical. 


Specially developed for printed circuit use: The 1% in. foil- 


type capacitor shown at right has a phenolic case and is end- 
sealed with an experimental Scotchcast epoxy resin. Resin does 
not soften during soldering. An all-epoxy design is possible by 
using the epoxy case shown at the left, molded from Minnesota 
Mining’s Scotchcast CRP 231 molding compound. Capacitor made 
by Chicago Condenser Corp. 











CASTING RESINS developed from formula- 
tions combining polyamide and epoxy 
resins are relatively newcomers to the 
field. Audio Development Company, Min- 
neapolis, finds these compounds highly 
desirable in a number of applications, An 
outstanding advantage is the ability of 
the unfilled epoxy-polyamide compounds 
to take severe thermal shock. Audio’s 
experience shows that these compounds 
“do their job” in temperature ranges from 

55 F to +185 F. 

Added to the strong adherence to metals 
characteristic of all epoxy resins, these 
compounds also show excellent machin- 
ing qualities. It is possible to grind a 
cured unit, turn it on a lathe, drill and 
tap it with ease. In production, these 
compounds, accprding to Audio’s experi- 
ence, offer unusual flexibility in mixture 
and cure cycle. This flexibility permits 
the user to meet different application re- 
quirements without changing equipment 
or facilities. Preliminary test data on their 
epoxy-polyamide compounds are given as 
follows: 


Specific gravity: 1.05 

Thermal conductivity: Approx. 3 x 10-4 cal/ 
sec/em?/deg C/em 

Heat distortion point: 90 C 

Water vapor transmission: After 10 cycles at 
98 per cent RH, @ 65 F to 160 F constant 
insulation resistance equals 10,000 meg- 
ohms 

Adhesion: Outstanding adhesion to most clean 
surfaces. 

Volume resistivity: Greater than 10° meg- 
ohms per cm 

Dielectric constant: 3.7 

Dielectric strength: 600 vpm 

MIL-T-27 Tests: 

Moisture test: Passed the requirements of 
Grade 1 Class A 


Epoxy-Polyamide Thin-Coat Encapsulations 


Temperature and immersion: Passed the re- 
quirements of Grade 1 Class A 

Other results: Can be used in Class B range 
(105-130 deg C) 


These compounds are made from General 
Mills’ Polyamide Resin 115 and various 
epoxies. 

Two case histories follow (see illustra- 
tion) : 

1. A small inductor was required to 
conform to MIL-T-27 Grade 1 Class A 
specifications, but the weight limit pre- 
cluded the use of a metal can and 
conventional potting operations. Both these 
requirements and the other specifications, 
including imperviousness to moisture and 
conformity to electrical properties, were 
met by utilizing dip-coating methods. The 
entire unit was first impregnated with a 
thin epoxy-polyamide compound. Then two 
thicker dip coats were applied with a 
release agent on the terminals and screw 
holes. 

It was possible to thoroughly clean the 
terminals and mounting areas without 
risking the penetration of moisture. The 
excellent adhesion of the resin to metals 
eliminates any discontinuities that would 
permit such penetration. Audio feels that 
the importance of this property for casting 
resins is not sufficiently recognized. 

2. Power requirements and space limi- 
tations made it necessary to so design a 
special-purpose transformer that the coil 
and core took up all the permissible space. 
An encapsulated or cast unit was indi- 
cated since a case was ruled out. Specifica- 
tions called for conformity to MIL-T-27 
specifications and also to a Class B tem- 
perature rating. The problem was solved by 


Foam-In-Place Epoxy Compounds 


FOAM-TYPE EPOXY RESINS are desirable for 
embedment or encapsulation of electronic 
components of subassemblies used in air- 
craft control devices or similar applications. 
Prime requirements are light weight com- 
bined with adequate physical strength. 
The potential for effective design use is 
high, but both the development of the 
resins and their applications still involve 
some serious problems. 

The foaming process in itself is highly 
critical. It is necessary to arrive at a 
proper balance between the curing rate of 
the resin and the rate of decomposition 
of the “blowing” agent. If the blowing 
agent decomposes before the resin is 
cured, the foam structure would collapse. 
Conversely, if the resin sets before the 
blowing action begins, no foam would 
develop. Brittleness in the cured resin is 
another problem. Charring at the core of 
large foamed masses, caused by high 
temperatures during cure is still another 
source of trouble. To successfully apply 
foam-in-place resins is not solely a problem 
for the chemist. The design engineer must 
know how to properly design his assembly 
for foam-in-place embedment or encap- 
sulation. 

Chemical blowing agents are normally 


used in the foam compounds, An entirely 
new approach to expanded resins, however, 
is based on the addition of very small (aver- 
age diameter 0.0002 to 0.0036 in.) nitrogen- 
gas filled phenolic spheres to an epoxy 
system. It is thus possible to develop a 
cellular gas-filled structure of controlled 
density without the necessity for going 
through critical foam-in-place operations. 
These gas-filled phenolic spheres were de- 
veloped cooperatively by Bakelite Company 
and the Standard Oil Company (Ohio) 
and are identified by the tradename, 
Microballoons. 

A foam-in-place epoxy casting resin de- 
veloped by Minneapolis-Honeywell Regula- 
tor consists of: 


71.0 parts of Bakelite RR-18774 epoxy resin 

17.0 parts of 44’ methylene dianiline 

12.0 parts of naphtha 

1.1 te 1.5 parts of celogen as the blowing 
agent 

0.05 parts of a non-ionic surface agent (Plu- 
ronic L-64) to promote a uniform cell 
stracture 

Addition of antimony trioxide (12 parts) and 
chlorowax 70 (8 parts) provides a self- 
extinguishing characteristic to the com- 
pound. 





esis 


Typical unit encapsulated with epoxy-polyamide 
compounds. 


applying an extremely thin epoxy-poly- 
amide compound in two dipped coats. 
The 14 terminals in the transformer re- 
quired masking and positive adhesion be- 
tween resin and metal on each terminal 
surface. Operating voltage in this applica- 
tion is high, but the dielectric strength 
and insulation resistance properties of the 
compound were sufficient to meet the 
specifications. 

Acknowledgment Data on which this 
report is based were contributed in a pri- 
vate communication by Larry Roberts, Re- 
search and Development Department, Audio 
Development Corporation, Minneapolis. 





Example of an epoxy-foam embedded 
resistor-capacitor network. (Source: 
Minneapolis - Honeywell Regulator) 


General properties of epoxy foams are of 
the following order: 


Foaming temperature 225 to 250 F 

Cure time 1 hr 

Expansion 8 to 12 times liquid 
volume 

Shrinkage from mold I to 5 per cent 

Compressive strength 75 psi 

Density 5S to 7 Ib/f5 

Cell structure Mostly disconnected 

Buoyancy 45 to 50 Ib/ft3 

Electrical resistivity >105 megehms at 
325 F 







































































Military Evaluation Tests. Owing to the importance 
of these resins in the use of military equipment, a number 
of evaluation programs have been underway both ai 
Department of Defense laboratories and at industry 
laboratories. The general superiority of epoxy resin 
compounds seems to be established by the results of 
some completed tests. 

The Bureau of Ships has made a preliminary comment 
that Specification MIL-C-16923A is being revised to 
include volume resistance tests conducted both at 50 per 
cent RH and 23 C (standard laboratory condition) and 
after moisture conditioning for 240 hr at 70 C suspended 
over water in a sealed container. The following limits 
are being included: 


Volume resistivity, ohms-cms Type A TypeB TypeC 


Standard laboratory condition 10!6 1013 1012 
After moisture conditioning 1011 105 


Based on the tests conducted to date, epoxy compounds 
appear superior in volume resistance after moisture 
conditioning to polyesters or to epoxy copolymers with 
Thiokol or polyesters which conform to the other require- 
ments of the specification. Tests on at least nine addi- 
tional compounds are underway. 


Summing Up 


Necessarily, the complete story of epoxy casting resins 
cannot be told in the space allotted here. The consensus 
is that the volume of applications both in the embedment 
of circuit subunits and of components is only beginning 
to develop. The lion’s share of civilian applications 
is likely to go into the embedment of components per se 
capacitors, resistors, inductors, transformers. For the em- 
bedment of circuit subunits, the military applications 
lead by a considerable extent, as has already been stated. 
This is essentially a matter of costs and economics. 

Despite the fair amount of literature on the subject 
it is surprising how many design engineers know little. 
or, all too frequently, nothing at all about this subject. 
This fact points out the importance to design engineers 
of keeping pace with the contributions of the ‘chemis! 
and physical chemist in the development of basic de- 
sign materials and applications techniques. And also 
the importance of design liaison between the enginee: 
and the chemist. 

The evaluation data presented on pages 86 and 87 
immediately following this discussion underscore this 
point. It will be noted how the problem of meeting 
performance requirement in a casting resin is first of 
all an intricate and a critical job of arriving at just 
the right system of resin, catalyst, filler and other com- 
pound components. 

For example. a compound can earn a “satisfactory” 
score for electrical, mechanical and chemical charac- 
teristics, but may be ruled out as unsatisfactory be- 
cause its pot life may be too short or there may be 
difficulties in handling it. 

Summarizing the experience of some engineers, the 
advantages of epoxy casting resin embedments vs dis- 
advantages can be balanced about as follows: 


Advantages 


1. Delicate electrical components are protected against 
vibration. 
2. Insulation resistance can be maintained at high level. 
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Two methods for epoxy-cast precision resistors: Left, 
a Shallcross ceramic-bobbin resistor has been cast in a 
flexible Scotchcast epoxy to withstand temperature cycling 
without cracking. Right, the epoxy rod shown here will 
be machined into a resistor bobbin and the complete 
resistor will be cast in an epoxy resin. All-epoxy structure 
thus overcomes problem caused by differential coefficients 
of thermal expansion. Epoxy rod is cast from Scotchcast 
No. 5 by Polytronics, Inc., Minneapolis. 


3. Embedded units can be cleaned with solvents such 
as carbon tetrachloride. 
Miniature components can be utilized effectively. 
Moisture protection is provided. 
Greater freedom in mechanical design is obtained (for 
example, the elimination of mounting-bracket sup- 
ports). 
Protection against mechanical damage is provided 
during handling and installation. 
Excellent adhesive qualities of epoxies assure bonding 
of metallic parts during casting. 

9. Speeds trouble shooting and parts replacement. 

10. In some instances increased ratings can be obtained 
from cast components. 


Disadvantages 

1. High exothermic heat or curing temperatures when a 
quick curing cycle is desired (excessive heat may 
damage heat-sensitive components). 
Manufacturing processes may be critical (it is essential 
that good mechanical equipment with a quality control 
system be used in the production of cast-resin parts). 
The failure of any single component in a cast-resin 
part usually means the complete replacement of that 
part. 
Shrinkage is still a problem in some applications. 
(For example, with strain-sensitive core materials 
such as grain-oriented silicon steel). 

eee] ne reprint of this article without 


circle No. 116 on card in the Reader Inquiry Facility, page 237 
Tabular data on pages 86 and 87> will be included in the reprint 
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Synthesizing an Epoxy Resin for 


High Electrical Resistance 


AMONG MANY APPLICATIONS for casting 
resins at Melpar, Inc., a resin for a speci- 
fied electronic device was required to 
exhibit extremely high electrical resistance 
and high moisture repellency. The com- 
pleted unit was required to meet the 
resistance requirement both when dry and 
after 24-hr moisture immersion. An evalu- 
ation of a large number of commercially 
available resins failed to find a suitable 
resin, primarily because of a lack of high 
electrical resistance. 

The effect of fillers in various com- 
mercially available resins was then evalu- 
ated. It was found, however, that no 
combination of filler and resin met Melpar 
needs. This seemed to substantiate past 
experience in which (1) fillers used in 
combination with resins were found to 
increase the moisture absorption of the 
resin, and (2) the fillers caused the surface 
to remain somewhat porous, thus entrap- 
ping the moisture and decreasing the 
surface resistance. The next step was an 
attempt to find a single resin which, with- 
out filling, would answer the requirements. 
This program centered itself in the epoxy 
family and their catalysts. Previous in- 
vestigations have already shown the epoxy 
family to give properties most nearly those 
required.. A large number of variations 
were tried. 

At the conclusion of the program a resin 
was synthesized containing a new amine 
catalyst which showed resistance properties 
of 10° megohms before and after 24-hr 
immersion. This particular property of 


field, Mass.; General Mills, Inc., Research Laboratories, 
Minneapolis 13; Houghton Laboratories, Inc., Olean, N. Y.; 


shedding water allowed the electrical prop- 
erties to remain sufficiently high for the 
purpose required. The resin was put into 
use in the device and was found to be 
entirely satisfactory. 

The new epoxy resin showed the follow- 
ing characteristics: 

Ceefficient of thermal expansien, 

a ooo. sy as a ss 4.8 x 10-5 
Flexural modulus, 


Power factor, per cent, 60 eps 


at 25 C 0.5 

at 125 C 0.8 

at 15@ C 5.4 
Dissipation factor (tan 5) 1 ke 

at 25 C 0.002 

at 50 C 0.007 

at 90 C 0.006 

at 110 C 0.009 

at 130 C 0.011 
Insulation resistance, ohm-cm 

at 25 C 1 x 1016 


at 150 C 1x12 

(after 45 days at 95 per cent RH and 25 C) 

In other applications where small sensi- 
tive embedded components are exposed to 
extra high mechanical or thermal shock 
or a combination of both, Melpar has 
successfully used epoxy with admixtures 
of resilient materials. 

Normal resins were found to shatter 
under the shock conditions. An evaluation 
program included investigation of the new 
so-called epoxy alloys. These materials, 
because of their versatility, offered a resin 
of exactly the resilient nature required. 
It remained for the program to find which 
of the alloy variation would serve the 
purpose best. It was found that an epoxy- 
Thiokol combination with small amounts 


2. “Selecting an 


Embedment System for Electronic Com- 
ponents,” T. G. Heitert and H. W. Niemann, May 1952, 


of inorganic filler presented sufficient 
strength at high and low extremes of tem- 
perature, while offering sufficient resilience 
to cushion the shock and prevent damage 
to the unit. 


In still other applications where a dras- 
tically reduced moisture absorption is 
essential, a synthetic mica-fiilled epoxy is 
being tried. The normally rather high 
moisture absorption characteristic of the 
inorganic-filled epoxies was appreciably 
decreased by the use of synthetic mica as 
the filler. The degree of reduction in 
moisture absorption is determined by the 
type of resin employed. 


Related to casting applications is an 
electrically conductive epoxy spray varnish. 


i 
By masking certain areas this varnish can | 
be employed to provide conductive paths 





where other means for doing so are not 
feasible. 


Conductive properties can be varied by 
adjustment in the composition, moreover 
the conductive properties are a function of 
the applied thickness. Preliminary measure- 
ments show a resistance of less than 1 ohm 
over a 2-in. area. Measurements were on a 
2-mil coating over a polystyrene base. In 
general spray coats of consistently repro- 
ducible thickness can be appiled with low 
“run off.” Formulations may be made, for 
example, with dispersions of silver. 


Acknowledgement: This report is based 
on a private communication from P. E. 
Ritt, chief chemist, Melpar, Inc., Alex- 
andria, Va. 
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Epoxy resin 
evaluation test data 


Turn to the next page 

for an.appendix containing test 
data condensed from two 
evaluation programs. 
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SUMMARY OF RESULTS OF EVALUATION PROGRAM COVERING CASTING 


Note: This program was conducted on a Bureau of Ordnance, Department of Navy, contract, 7 the American Machine & Foundry 
Company, General Engineering Laboratories, Greenwich, Conn., under the direction of D. J. Blewitt and A. S. Weiss. Some 51 
resins, of various compositions, were evaluated for specified factors (as noted in the column headings in this table). The resins inves- 
tigated included 31 epoxy compounds, 19 polyesters, and 1 phenolic. The exacting nature of requirements for Navy applications 





| Range | 
of 





| Linear | 
} coeffi- | Hygro- 
cient scopic Ulti- Ulti- 
Pot | | Dimen- of swell-  Adhe- mate mate 
Filler life | sional | thermal ing, | sion tempera-| tempera-| flexural | tensile 
Sample suspen- | mixed Curing | Machin- | stabil- | expan- To3 | to | ture, | ture | strength,| strength, 
No. Type Filler sion | @20C cycle | ability | | mos. | psi | opi 
5 Epoxy | Oxides of | Unsatis-| 2hr | 40 min at Satis- ’ fo mmefmeee 
aluminum factory | 110C€ factory 
and 
silica 


Epoxy | Silica Setis- | 45min | 1hrat60C| 0.5 | Excel | Excel- | 2.76 | 0.0548 | Excel- | ~ | 49,000 | 10,900 
factory lent | tent lent 


Epeny | Aluninun | Supe- 40 min | 2 hr at 15¢ d Suse : Eneel- 3.73 0.0653 Excsl- 
powder rior rior lent lent 
and zircon- 
ium silicate | 

Epoxy Aluminum Satis- 30 min | % hr at 20 . Excel- Supe- 4.09 0.0262 | Supe- 
powder factory C then 144 lent tior rior 
and silica | hrat120C 

Epoxy __ Silica Satis- 1-4 hr 24 hr at Satis- Excel- y Supe- 

factory 110 C factory | lent rior 


Poly- ‘None None 1 er 4 he at 20C 1. | Unsatis- | Satis- 8.09 0.145 Unsatis- 
ester factory | factory factory 


ANALYSIS OF FILLERS FOR CASTING RESINS 


Particle Effect on Effect cn 
range Specific Settling | Heat dimensional coefficient 
Filler (microns) gravity Loadability Suspension tendency | conduction stability of expansion 


Calcium eusbuasie 0.5-10 2.71 Sup. Sup. Very slight ‘ Poor | Aids slightly Decreases 
(Water ground) 


Calton eusbonste 2.65 Sup. Sup. Very slight ; Poor Aids slightly Decreases 
(Precipitated) | 


Silica 7 ' a Ene. Sat. ; Pronounced y Poor Aids slightly " Decreases 


Titanium dioxide 4 Sat. Sat. Pronounced Poor Aids slightly 7 Materially 
decreases 


‘Zhesaten euide mh. : Sat. Sat. Pronounced ‘Aids slightly. | ‘Materially 
decreases 


Aluminum powder 9.77 . , Slight . j Aids Decreases 
slightly 


Zheonlan silicate A. 4 4.5 Sat. Sat. Pronounced - Aids Materially 
decreases 


SOURCE: Americen Machine & Foundry Co., General Engineering Laboratories, Greenwich, Conn. Analysis is derived from an evaluation program under a Department 
Cost_figures are subject to market changes. 





ELECTRICAL PROPERTIES OF EPOXY CASTING RESINS 


Dielectric constant 


25C 100 C 


Epoxy resin composition 60 cps 1 ke 1.14 me | 60 cps. 1 ke 1.1 me 





No. 1—80°, Shell Chem. Epon 828, 20% dibutyl phthalate + 6 parts piperi- | 3.99 3.85 | 3.55 1455 19.70 | 4.75 
dine per 100 parts 828 





356 3.53 350 | Too 995 | 5.04 
high 


oe eon 828; 20% tricresy! phosphate + 6 parts piperidine per 100 parts 


No. 380% 828, 20% Aroclor 1248 + 6 parts piperidine per 100 parts 828 | 3.56 | 3.49 | 3.35 | 223 | 12.95 | 4.66 
488 | 6.49 | 5.63 | 5.16 


No. 4—100 parts 828 + 100 silica + 15 parts TiO: +6 parts piperidine per | 5.36 ‘54 1 
100 parts resin 





No. 5—100 parts 828 + 100 parts silica + 15 parts TiO: + 13 parts Shell | 453 | 440 | 496 | 810 | 5.90 | 4.88 
curing agent D per 100 parts resin | 

No. 6—100 parts 828 + 8 parts piperidine + 2 parts xylene + vacuum treat- 3.38 3.38 3.36 | 4.76 4.23 3.71 | 5.39 
ment of resin mixture | 


No. 7—Same as No. 6, encept S parts ginuidias —_ 3.78 m 3.77 | 3.66 nek! ai. 
| | | | 








SOURCE: W. A. Ernst, Westinghouse Electric Corporation, Pilot Materials Division, East Pittsburgh, Pa. 











RESINS FOR SYNCHROS AND SUBFRACTIONAL H-P MOTOR WINDINGS 


here evaluated is shown by the fact that of the 51 evaluated only one compound, an epoxy, received an “overall excellent’ rating, 
and three others, also epoxies an “overall satisfactory" rating. The remaining 47 compounds were rated ‘unsatisfactory’ on an overall 
rating. The detailed data on the four compounds that met the requirements are given below, as well as data on two unsatisfactory com- 


pounds chosen at random. Manufacturers’ names or identifying tradenames may not be used. 
7 | Nl | | 
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Dielec-| 
Ulti- | modulus | tric | Insula- 
mate of | Dielec- | con- | Power| tion | Chemical resistance Rating 
compres-| elastic- | Rock- tric stant, | factor, | resist- | | eigen jess oe 
sive ity, well | strength, 60 | ance, | | 
strength | psi X | hard- | volts/ cps, | cps, | ohm/ Stor- | Solv- Mechan-| Electri- Chemi- | Han- Overall 
psi 10° ness mil | 20€ |} 20C | cm | age | ents | Acid | Bases ical cal cal dling | rating Remarks 
_- - |j- _ Tmt ae | 2yr Excel- Excel- | Excel- _ —_ Excel- Satis- Satis- | Original compound 
} | lent lent lent lent factory factory very viscous, 
needs diluent. 
| | | Also, add alum- 
| inum powder 
| filler. 
17000; — | — 400 3.90 — 108 1yr Excel- | Supe- Excel- | Satis- Satis- Excel- Satis- Satis- Needs diluent and 
| lent rior lent | factory factory | lent factory | factory aluminum powder 
filler for excellent 
| rating. 
SN lit bi a 5 SO ik Loe 7 eS os Be i S., Es = 
_- _ — i _ — — 2yr Excel- | Satis- | Excel- | Satis- Satis- Satis- Excel- | Excel- — 
| lent factory | lent factory factory factory lent | lent 
| | 
_ — |—| — | — = | = | Bye | Excel | Satis | Excel- | Satis- | Sotis- | Sotis- | Sotis- | Satie | —~ 
lent factory | lent factory | factory factory factory factory | 
_- |— _ — — _ 6x10" dw Exeel- Sao ‘Cnet Uasaties — Encel- Unsatis- " Unsatis- Preheating dé =~ 
lent tior | lent factory lent factory factory | terials is neces- 
| | | sary. 
22,500 0.62 | — = 3.15 (0.015) — 4 yr | Satis- Excel- | Satis- Unsatis- | Satis- Satis- Excel- Unsatis- _ 
factory lent factory | factory, factory factory lent factory 
' 
ANALYSIS OF FILLERS FOR CASTING RESINS (cont'd) 
' t , re t 
Effect on | _ Effect on Chem. | Elec. Cost 
Effect on machin- Effect on | hygroscopic inert- prop- per 
strength ability shrinkage | swelling ness erties ton Miscellaneous properties Remarks 
Weakens Aids Materially | Decreases Sat. Exec $ 30 — Ph is slightly basic and polyesters are 
decreases | slightly | attacked by bases. Nevertheless, recom- 
mended for polyesters only. 
Weakens None Materially Decreases Sat. Exc. $ 37 | Coated with polyester film so that the Ph is basic and bases attack polyesters. 
decreases slightly particles will not attack casting resin. Recommended for polyesters only. 
Weakens Detracts | Decreases | Decreases Sat. Exc. $ 94 — Can be used with polyesters and epoxies. 
Weakens | Detracts Decreases Decreases Exe. Exe. $280 a Due to weight this is recommended for 
slightly | epoxies only. 
Weakens | Detracts | Decreases Decreases Exc. Sup. $600 — Due to weight this is recommended for 
slightly | epoxies only. 
Weakens | Aids | Materially | Materially Sat. Sat $620 Each particle has an oxide coating Provides insulation and heat conduction. 
| decreases decreases that provides insulation. Can be used with polyesters or epoxies. 
Weakens | Detracts Decreases Materially Exc. Exe. $260 Tends to become thixotropic when Due to weight this should be used with 
slightly | | | decreases used in quantity. epoxies only. 


I | 








of Navy_Bureau of Ordnance contract. All observations noted are relative. Abbreviations for ratings are as follows: Exc. =Excellent; Sup. =Superior; Sat. = Satisfactory. 


ELECTRICAL PROPERTIES OF EPOXY CASTING RESINS (cont'd) 





Dielectric Resistivity 1 min, 500 volts d-c Dissipation factor 100 X tan 5 
strength, | _ ee Dh AcEt ADD | ae ee a 
vpm Surface, | | 
(% in.) ohm per Volume, ohm-cm g5Cc 100 C | 125 C 
breakdown | sq. ——— — —_——_——__—— 0 
sc 6h] CUS 25C | 100C 125 C 60 cps 1 ke 1.1 me 60 cps 1 ke 1.4me | 60 cps 1 ke 1.1 me 
386 | 4.61 X10") 1.3310" 1.74x10°| 3.98x10° 1.87 | 2.09 3.33 124.9 13.7 4.86 | Toohigh 642 5.96 
408.5 | 5.49X10"| 1.46 X10"| 1.63X10'| 9.6310" 0.80 0.67 1.26 | Toohigh 97.7 8.70 | Toohigh | Toohigh | 13.4 
398 =| 4.50 X10" 4.82910" 1.93109 2.66X10°, 1.51 | 1.42 1.40 93.5 15.68 6.25 | Toohigh 90.34 6.77 
296 | 5.2710 9.0410" 3.7210" 1.83X10" 3.48 2.20 2.60 13.93 6.24 1.85 53.4 13.8 2.33 
395 | 3.7410") 3.9610" 94X10", 9.71x10°| 2.35 |) «145 1.97 39.9 12.87 2.52 103.0 31.2 3.97 
“— | 4.05 X10" 1.83X10"| 6.93x10"| 3.98x10 0.17 | 0.94 148 | 7.48 5.54 1.90 23.7 6.64 3.04 


_ _ _ _- - 0.26 0.33 1.64 _ - _ 95.2 26.9 1.61 


NOTE: Properties determined on cast panels 1 in. thick, cured at 60 C, 

















FIG. 1—(A) Securing outer 
race of miniature bearing with washer. 
(B) Locknut used against inner race. 


FIG. 2—(A) Use of snap ring 

to confine axial movement of outer race. 
(B) Beveled groove in housing provides 
axial adjustment on snap ring. 


ounting Methods for 
iniature Ball Bearings 


For bearings ranging in size from 1/10 to 3/8 in. OD, methods 


are available not applicable to larger bearings. By the same token. 


greater care must be exercised in following common procedures, 


particularly those involving interference fits. 


R. H. CARTER, Chief Engineer 
MINIATURE PRECISION BEARINGS, INC. 
Keene, New Hampshire 


CAREFUL CONSIDERATION should be given by the design 
engineer to the best method of securing a precision ball 
bearing of any size in a housing or on a shaft in order to 
prevent damage during assembly and failure in operation. 
Distortion ‘of the bearing rings, excessive reduction of 


LF 


am 


internal clearances, dents in the balls and races, and 
entrance of foreign matter on the rolling surfaces can be 
caused by improper methods of holding bearings in place. 
In miniature ball bearings the smallness of rings, balls 
and clearances increase the possibility of such damage 
and intensifies its harmful effects. 

There are six basic methods of mounting miniature 
ball bearings, one of which must be used with great 
care. Although the most complex method is usually the 
most expensive, frequently a simple method will be more 


FIG. 3—Two methods 

of securing a miniature bearing 
outer ring by rolling and a 
similar application to 

an inner race. 
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effective in a particular design. These six methods in- 
volve use of: 

1. Interference fits 

2. Side clamping 

3. Snap rings 

4. Rolling or spinning 

5. Staking 

6. Gluing (plastic housings) 

Interference Fits. Such fits are tight fits produced 
by intentional overlapping of tolerances between the 
shaft and bore of the inner bearing ring or between the 
housing and OD of the outer bearing ring. (See table.) 
Manufacturers of miniature ball bearings provide specific 
information on recommended fits for particular types of 
bearings applications. The fits recommended in the table 
are not an industry standard but are in agreement with 
those of other manufacturers. They are based on bearing 
tolerances of +0.000, —0.0002 in. for ABEC Class 5 
precision bearings of miniature inch sizes. 

A designer may find it necessary to specify more 
severe interference fits than listed. However, extreme 
interference fits are not recommended where the round- 
ness of either the shaft or housing cannot be closely con- 
trolled. A relatively heavy-sectioned shaft or housing 
can easily distort the thin inner or outer ring of a 
miniature bearing and affect operation. The distortion 
is particularly severe where the walls of the rings have 
been intentionally reduced to provide a larger bore for 
a given outside diameter (in superlight miniature 
bearings). Fits can be controlled to a certain extent 
by use of sizing tools on shafts and bores, also by 
selective assembly. In the latter case the bearing maker 
can segregate bearings within the tolerance range. 





Very seldom wiil interference fits be called for on 
both inner and outer rings of the bearing. While the 
rotating ring (either inner or outer) must have an inter- 
ference fit, the other (inert) ring needs only a clearance 
fit sufficient to prevent rotation due to the inherent 
drag in the bearing. It is necessary to prevent rotation 
of the stationary ring in order to eliminate the possi- 
bility of fretting corrosion between the ring and shaft 
or housing and to prevent excessive radial or axial play 
in the mounting. 

Besides being unnecessary, interference fits on both 
rings are not recommended because the available internal 
radial clearance in the bearing is then reduced by dis- 
tortion in both rings and no allowance is provided for 
axial motion of the shaft due to temperature changes. 
With a clearance fit on the inert ring, should axial 
movement exceed the inherent play in the bearing, the 
ring can slide on the shaft or in the housing. Jamming 
of the bearing and resulting damage to the races are 
then prevented. 

In installing a miniature bearing, axial pressure 
should be applied on the ring which will have an inter- 
ference fit. If pressure is applied instead on the other 
ring, there is a possibility that the force might damage 
the balls or races. 

Side Clamping. A miniature bearing is held in place 
in side clamping by axial pressure against the side of 
either ring rather than by radial pressure as in inter- 
ference fits. There is no danger of ring distortion 
with side clamping since both rings can be installed with 
clearance fits. 

At A in Fig. 1, the outer ring of a miniature radial 
ball bearing has been inserted into the housing with 


FIG. 4—Staking 
technique applied to 

outer and inner races of 
miniature bearings. 









































































































































































































































slight finger pressure, and a clamping washer has been 


Type of fit Clearance 


Shaft diameter 


Resulting fit* 


Resulting fit* 
Extreme 
Average 


+0.0002 


* Where corresponding bearing tolerance is +-0.0000, —0.0002 in. 


threaded into housing to press the outer ring against 
the shoulder. At B, a conventional locknut is shown 
clamping the inner ring against a shoulder on the shaft. 

Snap Rings. Snap rings are frequently specified for 
the clearance-fit ring of a miniature ball bearing to 
prevent excessive axial displacement (Fig. 2A). Because 
tolerances on the snap rings and corresponding grooves 
are comparatively wide, snap rings are not as practical 
as side clamping in providing sufficient pressure to re- 
place an interference fit. 

In Fig. 2B, a snap ring has been inserted in a tapered 
groove in the housing to press against the outer ring of 
the bearing. The tendency of the snap ring to expand 
radially in the tapered groove provides enough axial 
displacement of the ring to compensate for variations in 
the shoulder-to-groove spacing and in the bearing width 
where the tolerance is fairly wide (0.005 in. is typical). 

Rolling or Spinning. Rolling or spinning (Fig. 3) is 
an effective method for holding miniature ball bearings 
permanently in place. A thin ridge of metal on the shaft 
or housing is rolled over completely around the side of 
the bearing ring. Because the metal is permanently dis- 
placed and the bearing thus made difficult to remove. 
rolling should not be used in any application where the 
bearing is likely to be taken out after initial assembly. 

At A in Fig. 3, the surface of the housing has been 
machined with a narrow ridge on the edge of the bearing 
cavity. After the bearing is inserted, the ridge is rolled 
over against the outer ring. In a simpler method, at 
B, the housing is deeper than the width of the bearing 
so that the edge of the housing itself can be rolled 
down against the bearing outer ring. At C, the inner 
ring of the bearing is backed up against a shoulder, and 
the edge of a groove on the other side has been rolled 
against the inner ring. 

Staking. The only real advantage of staking is 
economy. In staking, a bit of metal at three or four points 
on the edge of the bearing cavity is peened over on the 
edge of the outer ring, A, Fig. 4. At B, the inner ring 
has been similarly staked on the shaft. While staking 
is economical in assembly and does not require additional 
components like washers or rings, the possibility of dis- 
torting the bearing rings by applying heavy point pres- 
sure is great. In addition, the staking tools may slip and 


Recommended Tolerances for Shaft Diameters and Housing Bores of Miniature Bearings 


(Brg. bore—0.0001) -+-0.0000 
—0.0002 


—0.0001 to +0.0003 


Extreme —0.0002 to +0.0002 
Average +0.0001 Line-to-line 
Housing bore Brg. OD = +.0.0002 (Brg. OD —0.0002) +0.0002 
—().0000 —0.0000 


40.0004 to 0.0000 












Interference 





Brg. bore +0.0000 
—0.0002 








+-0.0002 to —0.0002 
Line-to-line 





damage the bearing, and foreign matter can easily enter 
during the process. 

Gluing. Interference fits and side clamping used with 
metal housings can often be used when installing minia- 
ture ball bearings in plastic housings. Proper interference 
fits, however, may not be obtained in a particuler ap- 
plication because either the housing bore dimensions may 
vary too much or the housing may distort too easily dur- 
ing insertion of the bearing. 

An inexpensive method for securing miniature ball 
bearings in plastic housings is to glue the outer ring 
in place with an adhesive which bonds well to both plastic 
and metal. Clamping rings and other special devices are 
then avoided and the bearing is permanently seated in 
OO0O°O 


place. 
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Satisfactory operation of a textile re-beamer 
requires individual regulation of the speeds of the 
wind and unwind drums for constant surface speed plus 
speed synchronization for constant tension. 

Tension signals are superimposed on speed signals 

so that one regulating system does both jobs. 

Feature of the electronic regulators is 


a “timed” reference-voltage source. 


Electronic Regulators 
Synchronize Speeds of 
Dual-Motor Drive 


P. E. SHERRILL, JR., Electrical Engineer 
Cocker MAcuine & Founpry Company 
Gastonia, North Carolina 


IN THE MANUFACTURE OF TEXTILES, imperfections are 
sometimes detected in the long lengths of yarn strands 
that are wound on rolls or cylinders known as section 
beams. The imperfections may be lost ends, soiled ends, 
loose ends or other defects in the yarn on the beam. 
Whatever the nature of the defect, it is necessary to 


FIG. ]—Re-beamer is 
actually a composite 
of two standard beam 
winders mounted 
back to back. How- 
ever, design of suit- 
able drive posed 
completely new 
problems since sur- 
face speeds of both 
beams must be syn- 
chronized. 


rewind the yarn onto a second beam to provide operators 
an opportunity to correct the situation. 

The Cocker Reversible Re-Beamer, Fig. 1, is a ma- 
chine designed to perform the rewinding function. This 
machine handles section beams with 36-in. diam heads 
with 5414 in. or more between heads. An empty beam 
is mounted in one end, designated as the wind, of the 
re-beamer. The beam containing the defective yarn is 
put on the other end, called the unwind. Both wind and 
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unwind sections are driven by individual electric motors. 
Although basically a simple operation, re-beaming de- 
mands extremely close co-ordination of the two drive 
motors. This is necessary to maintain a constant rate of 
yarn travel during re-beaming. Once set, yarn speed must 
not vary more than 14 per cent. Also involved is the 
requirement for constant tension in the yarn despite 
the changing diameter of the beams during rewinding. 
Since the beams are driven at their axes, such speed and 
tension objectives clearly indicate that the speed of the 
drive motors cannot remain constant. Instead, motor 
speed must be adjusted continuously as a function of the 
increasing or decreasing diameter of the beams. These 
considerations led to the selection of a Ward Leonard- 
type drive with highly refined electronic control aux- 
iliaries. 

Mechanical Design. The machine consists basically 
of two section-beam warpers (an apparatus for support- 
ing and driving a beam) arranged back to back. The 
equipment is designed to run in both forward and reverse 
directions. Each individual warper has a solid cast iron 
base with all drives and other components mounted on 
this base inside the frame. These details may be seen in 
the mechanical assembly drawing, Fig. 2. A channel-iron 
network connects the two bases together. 

Presser rolls, which run in contact with the yarn, are 
used to press the yarn on the beams and also to drive 
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---Doncer roll 


These rolls are free to 
forward and back. The axes of the 
presser rolls are always at the same level as the center 
lines of the driving spindles that hold the beams. This 
arrangement provides more uniform pressure on the yarn 
than is afforded by the conventional practice of swing’ x 
the presser rolls through an arc from some pivot point. 
The movement of the presser rolls is accomplished by 
means of an air cylinder, with provision for adjustment 
of the air pressure so that any desired pressure may be 
obtained on the beams. 

Each beam is driven on both ends. This arrangement 
prevents the twisting and breaking of journals that could 
occur were all driving torque transmitted through just 
one of the ends of the shaft. The dual-end drive is accom- 
plished by interposing a long jackshaft between each 
drive motor and the end of the machine associated with 
it. These jackshafts run the full width of the beams. 
Each drive motor is belt-connected to a jackshaft, which 
in turn feeds power to a pair of driving heads on either 
side of the corresponding beam. The driving heads are 
equipped with self-centering chucks and driving dogs. A 
single operation simultaneously tightens the chuck around 
the beam journal and brings the driving dog into en- 
gagement. 

Another feature of the re-beamer is the method of 
doffing or removing a beam. This is accomplished by two 


tachometers for speed control. 
slide horizontally, 
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FIG. 2—Mechanical assembly of re-beamer. Note 
counterweight system coupled to dancer roll. 
This is designed to limit the pressure of the 
dancer roll against the yarn line to values as 
low as a fraction of an ounce. Although a single 
drive motor is used for each beam, the beams 
are driven from both ends. This is done by 
interposing a long jackshaft between each 
motor pulley and the driving heads. 























dofling arms on each end of the machine, which are 
pivoted at the front edge of the base. They are connected 
by chains to the presser roll assembly. When a beam 
is ready for dofling, the arms are unlocked by a foot 
pedal and swung forward until slots on these arms en- 
close the beam journal. As these arms move forward, a 
limit switch is opened to prevent the machine from being 
rotated. Sabre pins are inserted in the doffing arms to 
lock the beam journal in place. Next the chucks are 
opened, and the driving dogs are withdrawn. This is 
done by a hand wrench fitted on the driving head. The 
beam may be lowered to the floor by introducing air 
into the back of the air cylinder operating the presser 
roll. After the beam has been removed, another beam 
may be put into operating position by introducing air 
into the front of the air cylinder operating the presser 
roll. 

Drive Requirements. A beam with a 36-in. diam. 
head (outside flange) usually has a barrel (spool cyl- 
inder) diameter of 12 to 14 in. This means that as the 
yarn builds up during winding, the outside diameter of 
the beam of yarn increases from 12 in. at the start to 
36 in. when the beam is full. At the same time, the 
diameter of the unwind beam is being reduced from 36 
in. to 12 in. Thus, since the beams are center driven, 
there would be wide variations in the surface speeds of 
both beams if the motor speeds were to remain constant. 
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In order to maintain constant yarn speed during opera- 
tion, it is necessary for the wind motor to slow down 
progressively to approximately one-third of its starting 
speed. At the same time, it is necessary for the unwind 
motor to speed up to approximately three times its start- 
ing speed. Added to these is the specification that the 
basic operating speed of the re-beamer be adjustable 
from 20 to 200 yards per min, so that the machine can 
be run fast for high quality yarns, and slowly for in- 
ferior yarns. Lastly, it is also required to hold constant 
tension during acceleration and deceleration and when 
the machine is stopped. To take care of speed changes of 
the wind and unwind motors and the need for constant 
tension, a drive with an extreme flexible speed range, 
but very accurate control is called for. The idea of driv- 
ing the presser rolls and causing them in turn to drive 
the beams was considered. However, achieving constant 
tension with this drive would be very difficult, since there 
would be some tendency for the top layer of yarn to 
slip over the layers underneath. 

The designers chose a Reliance V-S Drive to power 
the machine. This equipment includes two independent 
3-hp d-c motors. One motor is coupled to the wind 
while the second drives the unwind. The associated con- 
trol cabinet contains a separate a-c to d-c motor-generator 
set for each of the drive motors. The outputs of these 
m-g sets are fed to the armature terminals of the drive 
motor. In addition, an electronic chassis designated as 
“VSX” is furnished. The VSX electronic exciter is a 
rectifier supplying a full-wave constant-voltage direct 
current used to operate the control relays. energize elec- 
tric brakes and supply motor field and generator buck- 
field excitation. The winder motor and un-wind motor 
minimum speed may be set by adjusting resistors located 
on the control panel. ‘These negative fields, powered by 
this exciter, enable the sections to regulate through 
zero machine speed and accomplish a forced regenera- 
tive action while stopping or slowing down. 

Two individual “VSR” regulators furnish excitation 
current to control fields installed on the generators. 
\ VSR unit is essentially a high-gain d-c amplifier con- 
trolling the grid bias of a single-phase thyratron rectifier. 
Through this arrangement, the amplifier controls the 
terminal voltage of the generator to which it is con- 
nected and, hence, the speed of the corresponding drive 
motor. When the amplifier input comprises appropriate 
signals, the VSR is capable of accurate speed regulation. 

The basic information or signal fed to each VSR is a 


difference voltage resulting from a comparison of a ref- 
erence voltage with a tachometer voltage. The reference 
voltage establishes what the value of motor speed should 
be. The tachometer voltage indicates what the actual 
speed is at any instant. If the difference voltage exceeds 
or is less than a certain fixed magnitude, the VSR takes 
action to increase or decrease generator excitation and, 


thus, bring motor speed to its proper value. 

Timed Reference Voltage Supply. This is the 
source of the reference voltage mentioned above, which 
establishes the operating speed of the machine. It is 
adjustable in accordance with the speed desired by the 
operator. The unique feature of this supply which dis- 
tinguishes it from the conventional type of reference 
voltage source employed in many feedback control cir- 
cuits is its “timing” provision. This is used to control 
the acceleration and deceleration of the machine. 
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FIG. 3—Schematic wiring diagram of control circuit. 
Timed reference-voltage source supplies signals to both 
regulators, designated as VSR. Note that many of the 
circuit sections are merely indicated by boxes. These are 
the VSR, VSS, VSX and reference-voltage supplies which 
actually are standard components incorporated in the 
specially modified Reliance V-S drive for the re-beamer. 


Sequence of Control. Pressing the a-c start pushbutton 
energizes contactor N, placing the a-c motors and the 
blower motor in the Reliance drive across the line. The 
drive can be run in either the forward or reverse direction. 
The direction of rotation is determined by setting the 
selector switch for forward or reverse. Anti-plug relays 
are provided to allow the drive to be reversed at low 
voltage only. The following description of operation is 
given for the forward direction. Operation in the reverse 
direction is the same, except that the functions of the 
wind and unwind sections are reversed. 

Pressing the run pushbutton energizes relays RR, JR, 
TDR, CR, BR, ICR, FCR and IFCR and contactors IF 
and 2F. This applies the run speed signal to the timed 
reference supply and triggers the acceleration control. The 
unwind VSR receives bias signals from the timed reference 
supply and unwind tachometer which turns it on, exciting 
the unwind generator shunt field, bringing the unwind 
motor up to run speed. The wind VSR receives bias signals 
from the timed reference supply, winder tachometer, 
reference VSS, and the voltage-regulated d-c supply, which 
turns it on, exciting the wind generator shunt field, bring- 
ing the wind motor up to run speed. The timed reference 
supply sets the speed reference for both VSR units regulat- 
ing line speed. The voltage-regulated d-c supply sets the 
tension reference for the VSS which applies a bias to the 
winder VSR, tending to make the winder motor run 
slightly faster, applying tension to the line. 

Pressing the stop pushbutton de-energizes relays RR 
and JR, removing the run speed signal from the timed 
reference supply, triggering the deceleration control. The 
times reference-supply bias to both VSR units decreases, 
allowing these regulators to decrease the generator field 
excitation. The unwind and wind motors then decelerate 
under regenerative braking until the generator voltage 
drops to a value low enough to de-energize relays IVR, 
2VR and TDR. After a set time delay, the TDR contact 
opens de-energizing relays IVR, 2VR, FCR and IRCR 
and contactors ]F and 2F. Standby bias is then applied 
to the regulators, turning them off, and the motors come 
to rest under dynamic braking. The opening of contacts 
1-OL or 2-OL due to overloading the unwind or winder 
drive motor will stop the drive as above. 

Turning the selector switch to the emergency stop posi 
tion de-energizes all relays and contactors. The drive moto 
will then come to rest under dynamic braking and Warne1 
Electric brakes. The opening of the danger-roll switches 
or loss of excitation to the regulator or the VSS will also 
stop the drive as described. 

Pressing the a-c stop pushbutton, de-energizes contactor 
V, removing the packaged-drive a-c motors from the 
line, bringing them to rest. Opening of the air vane switch 
due to stopping the blower motor, de-energizes relay 
AVR, stopping of the a-c motors. This assures that the 
equipment will not operate unless the cabinets are properly 
ventilated. 









































































































Were it not for the timing circuit, the machine would 
always start under full acceleration. The reason for this, 
of course, is that at the start tachometer voltage is zero 
so that a maximum error exists between tachometer 
signal and the fixed reference voltage. In this case, how- 
ever, full reference voltage is not delivered instantane- 
ously to the VSR regulator when the start button is 
pushed. Instead, a timing circuit consisting of resistance 
and capacitance is incorporated. Thus, reference voltage 
builds up slowly in accordance with the adjustable tim- 
ing constants of the circuit. Full reference voltage is not 
delivered until the capacitor is completely charged. This. 
in effect, provides time for the tachometer voltage to 
follow the rise in reference voltage. The machine can, 
thus, be made to accelerate as slowly as desired. 

This same action in reverse takes place when the 
stop button is depressed. Reference voltage is not imme- 
diately cut-off but is reduced as the capacitor charge 
leaks off. Again, tachometer voltage follows the refer- 
ence voltage so that the drop in speed can be made 
gradually at an adjustable rate. 

With the unit standing at rest, this timed reference 
voltage supply puts out —2 volts from terminals 153 to 
152 of the schematic wiring diagram of the control 
system, Fig. 3. The —2 volts is the operating point for 
the regulators, and the ideal voltage from which to start. 
This voltage is adjusted with the mimimum-speed poten- 
tiometer on the timed reference-voltage panel with the 
machine stopped. The speed-setting rheostat works in 
conjunction with this panel to establish the preset speed 
for the machine. The rate of acceleration to and decelera- 
tion from this preset speed can be adjusted with the 
potentiometers marked “Acceleration” and “Decelera- 
tion” on this timed-reference panel. There is one other 
adjustment for this panel marked “Maximum Speed” 
which must be set with the machine running and the speed- 
setting rheostat in its extreme-fast position. With this con- 
dition the maximum-speed potentiometer is set to give a 
line speed reading on the speed indicator of 200 yards per 
min. 

Control of Unwind Motor. For a better understand- 
ing of the regulator action, consider the manner in which 
the unwind motor is controlled to maintain a precise line 
speed independent of beam diameter. The unwind tach- 
ometer generator is driven from the presser roll to 
present a true indication of surface speed. The signal 
from the timed reference-voltage supply is compared with 
the voltage output of the unwind tachometer generator. 
The sum of these two voltages must be —2 volts, or the 
operating point of the thyratron tube in the unwind 
VSR panel. If these voltages differ by as little as 0.025 
volts, the regulator will go to zero voltage or full 
voltage, whichever is necessary to bring motor speed to 
such a value that a voltage match is maintained. 

In a similar fashion, the wind unit is controlled by 
matching the voltage of the wind tachometer generator 
with that of the reference-voltage supply. 

Tension Control. The system described up to now 
will assure that the wind and unwind machines will oper- 
ate at accurately regulated speeds. However, there is still 
no assurance that both machines will maintain an exact 
speed relationship. The latter is necessary, of course, if 
tension in the yarn is to be controlled. Unless the ma- 
chines are synchronized somehow, slight drifts in speed 
of either or both machines from the selected value can 
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occur, thus increasing or decreasing tension. 

The necessary tension control is provided mechanically 
by a low-inertia cluster system of rolls actuating a dancer- 
roll driven reactor which overides the speed control to 
assure dancer-roll position. An electronic panel termed 
a “VSS” provides this control. An adjustable d-c signal 
known to the operator as the dancer-roll positioning 
rheostat opposes the output of the VSS panel and the 
resulting signal is fed into the input of the VSR con- 
trolling the winder section. The fast acting control will 
respond to an infinitely small dancer roll position change. 
By holding dancer roll position while running, accelerat- 
ing and decelerating a precise tension control is effected. 

The VSS is a phase-shift device capable of producing 
a variable rectified d-c output voltage. The control is 
furnished by a two-coil, air-core, iron-plunger reactor 
connected into a special phase-shift bridge circuit. Full 
output is obtained by %,¢-in. movement of the core. The 
output of the bridge controls the grids of two thyratron 
tubes in a conventional rectifier circuit. The unit pro- 
vides a maximum output of 230 volts, 2.0 amp. Mini- 
mum voltage may be set between 30 and 200 volts. Thus, 
a wide range of field control is available, with nearly 
linear relationship between output voltage and plunger 
displacement. The available range of output voltage is 
shown in Fig. 4. 

To detect tension changes a counterweighted dancer 
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FIG. 4—Family of curves showing the available range 
of d-c output voltages from the phase-shift bridge as a 
function of plunger travel. The plunger is mechanically 
linked to the dancer roll. 


roll is employed. This is a roll resting on the strands of 
yarn with extremely light pressure. As tension increases. 
the slack in the yarn disappears and the roll moves up. 
The roll moves down when tension decreases. The 
dancer roll is mechanically linked to the VSS reactor 
core through a sprocket and chain mechanism. 

In the input to the wind regulator, there are, then, four 
d-c signals: the timed reference voltage, the wind tachom- 
eter-generator output, the VSS output and the regulated 
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d-c supply signal. The latter originates in the regulated 
d-c supply indicated on the wiring diagram. The sum of 
all four signals must equal the operating point of the 
VSR regulator which, again, is —2 volts. 

Mechanical Drive System. Two d-c compound- 
wound motors are used to drive this machine. One 3-hp 
motor drives the wind and a similar motor drives the 


unwind. There is a V-belt drive using six “B” section 


belts from each motor to the associated main-drive jack- 
shaft. From each main drive jackshaft there are two 
5g-in. pitch triple sprocket and chain drives to the driv- 
ing heads spindles that drive the beams. 

The precision tachometers are driven by the presser 
rolls. There are internal ring gears inside each presser 


roll that drives its individual pinions on presser roll jack- 
shafts. From the presser-roll jackshafts a single V-belt 
system is used to drive the tachometers. A sprocket and 
chain drive is also brought from each presser roll to 
drive predetermining counters and an overspeed switch 
to stop the machine in case of run away. 

The dancer-roll assembly consists of two fixed rolls 
and one movable roll. All of these rolls are driven by 
the yarn. The movable roll assembly is counterweighted 
by adding or taking off weights so that any desired ten- 
sion can be run on the yarn. The tension on the yarn 


is one-half the weight of the dancer-roll assembly since 
two sheets of yarn are supporting this assembly. A drive 
is taken from one of the fixed rolls to run a small nip 
that is used to take out defective ends. New ends are 
added from cones or pirns that rest on the top guards 
of the machine. The drive to the short-stroke reactor is 
through a sprocket and chain linkage from the counter- 
weight shaft to a sprocket at the base of the machine 


with a crank pin. This pin drives one side of a slotted 
connecting link; the other end of this link pivots on a 
fixed stud. The reactor’s plunger is fastened to this con- 
necting link, and the travel of the plunger is adjustable 
by moving the reactor with respect to the connecting link. 

Description of Operation. Some of the operator 
controls are visible in Fig. 5. For the initial start of 
the day, the operator presses the start buttons located on 
each drive cabinet. This starts the respective power units 
and exciters. To thread the machine with yarn, the se- 
lector switch is placed in the “forward” position. Then, 
the “Jog” button is pressed to cause the motors to oper- 
ate at low speed. The line runs at jog speed only as 
long as this button is held down. 

Once the drive has been threaded, the operator pre- 
pares the drive to run. First, he sets the selector switch 
to the desired direction, forward in this case. The 
operator has at his disposal a speed regulating rheostat 
to adjust the drive speed. This is now set. The next opera- 
tion is to press the momentary-contact “Run” button. 

The operator runs the range until he finds the damage, 
then presses the “Stop” button. The line is quickly 
brought to a stop by means of dynamic braking and 
electric friction brakes. Once the line is corrected, the 
operator uses the selector switch to change the direction 
of the range. He may adjust the speed regulating rheostat 
at this time for fast rewind of the yarn onto the starting 
beam. 

When the system is rewound, the line is brought to a 
stop. In the case of a broken thread or overspeed, the 
range will automatically stop. As another safety feature 
this drive will go into emergency stop if the motors are 
overloaded. 000 


FIG. 5—Another view of re-beamer shows packaged-drive cabinet in left background. 
Pushbuttons and other operator controls are mounted directly on the machine structure. 
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s a 
Transistor Switches The desirable combination of low 


forward drop and low back leakage 


is not inherent in semiconductor 
Im rove rectifiers. Usually, if either 
one is low the other is high. 
This shortcoming is overcome 
eS age : : ‘ F 
in new transistor circuury, 
= . . . . . . 
wherein rectification is achieved 
by a synchronous switching action 


es rfo rm a fi c e in miniature low-level 
magnetic amplifiers. 


Miniaturized Circuit Components. 
Seen above the embedded 
2N73 transistor (3 leads) 

is a tiny saturable core reactor, 
part of the magnetic amplifier 
circuit in the background. 

The core is 4 mil Permalloy 
wound on a ceramic bobbin 
with a \4-in. opening 

through which the toroidal 
coils are wound. 

The reactor will support 

1] volt at 400 eps. 





EMICONDUCTOR DIODES have been extensively used in 
magnetic-amplifier circuitry to perform a variety of FIG. 1—Semiconductor diode char- 
functions, such as self-saturating rectifiers and bridge onttie. sae tay of omves 
jul ; : sis indicates that the forward and back 
demodulators. Despite many advantages (small size, ‘ti : 

; F ” c , characteristics are not independent. 
long life, etc.), the diodes did not provide the combina- As one characteristic improves, the 
tion of low leakage and low forward drop needed for other worsens. 
ideal magnetic-amplifier performance. Now, many of 
the ordinary diode functions can be performed by tran- 











sistors with the benefit that the overall circuit perfomance 
s greatly superior to that obtained using conventional 
ircuitry. This application makes use of the recently 
innounced configuration in which the transistor is made 


to perform as a synchronous switch. (“Transistors as 
On-Off Switches in Saturable-Core Circuits,” ELECTRICAL 
MANUFACTURING, Dec., 1954, page 79.) 

Transistor-Diode Comparison. A transistor is a 
semiconductor device similar to a diode but having a 
third element that can be used to control the rectifying 
characteristics. The terminal characteristics of a semi- 
conductor diode can be closely approximated by the 
following equation: 


r= Jo. (e?™ lL) 


where I, constant that depends upon the material. 


the area and the temperature; / = current through the 


diode and V = applied voltage. 
If V is a few tenths of a volt negative, the exponential 
is negligible and the leakage current is given by / = /,. 


A family of such volt-ampere curves is shown in Fig. 1. 
These curves clearly illustrate that the forward and back 
characteristics are not independent. A unit with a small 
leakage will have a large forward drop; conversely, a 
unit with a small forward drop must have a comparatively) 
large leakage. In fact, the theoretical ratio of forward 
current to back current at a voltage of +144 volt is only 
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FIG, 2—(A) Schematic representation of a transistor 
triode circuit. (B) Equivalent circuit for fused junction 
p-n-p transistor consists of diodes D, and Do. 
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55 regardless of the size of the unit. On the other hand, 
a transistor with its third terminal makes possible 
independent control of the iurward and back character- 
istics. 

\ fused junction p-n-p transistor can be closely approxi- 
mated by the equivalent circuit shown in Fig. 2. Here 
the diode D, has the ordinary form of characteristic: 


I,—I,, (e?9%,—1) 


Diode Do, however, has the following interesting 
property: 
l, (ly + Ico) (e?9% — 1) 

In other words, the coefficient of this expression is no 
longer a constant but is a linear function of the base 
current. If the applied base voltage is a volt or so nega- 
tive, the base current wi!! be —J1,. and the leakage of 
the diode Ds becomes nearly zero. In practice, it is not 
actually zero but it is much less than that of a simple 
diode of comparable area. If the base voltage is made 
positive, the base current is large and the coefficient for 
the diode Ds will be large. 

If the transistor could be connected in such a way that 
the base voltage is positive when diode Dz is conducting 
and negative when Dz is biased in reverse, the diode Dp 
would exhibit an extremely high forward-to-back ratio. 
A circuit for achieving this result is shown in Fig. 3 
along with a comparison of its overall volt-ampere 
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FIG. 4—(A) Circuit for trans- 
istors used as a switch. (B) 
This relay circuit is equivalent 
in many respects to the trans- 
istor switching arrangement. 
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FIG. 3—(A) Transistor connected in 
such a way that. base voltage is 
positive when diede Dg (Fig. 2) is 
conducting and negative when Doz is 
+1 based in reverse. (B) Comparison of 
transistor characteristie with that of 
a selenium rectifier. 
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FIG. 5—Phase-sensitive detector circuit such as 
this performs satisfactorily at low voltage levels. 
Circuit includes two transistor a-c switches. 





characteristic with that of a high-quality selenium recti- 
fier. This circuit thus provides a rectifier that is nearly 
ideal down to voltages as low as 1 millivolt and which 
has much lower forward drop and much lower leakage 
than a simple diode of the same material and of com- 
parable area. 

The nearly perpendicular characteristic of the tran- 
sistor suggests its use as a switch in other types of cir- 
cuits also. A more complete analysis than that given above 
shows that the unit will block only if the base is positive 
with respect to both the collector and the emitter, but 
this difficulty can be overcome by using two transistors 
in series as in Fig. 4. 

In many respects, this circuit is equivalent to the relay 
shown at the right of this illustration. If the base drive is 
positive, the contacts bb’ are closed and will carry 
current in either direction. If the base drive is negative, 
the contacts are open and will block voltages of either 
polarity. In practice, this switch is able to control 
circuits having voltage levels down to a fraction of a 
millivolt. When blocking, it has a small leakage current 
which is an exponential function of the temperature. 

Magnetic-Amplifier Applications. The transistor 
switch has characteristics that make it extremely useful in 
magnetic-amplifier applications. The transistor, used as 
a synchronous switch and rectifier, can be placed in the 
control circuit of a magnetic amplifier when an a-c 
control signal is to be converted to a d-c control signal. 
The switching transistor can also effectively replace the 
self-saturating rectifier in the load circuit of low-level 
magnetic amplifier stages. 

In low-level magnetic amplifier applications, an a-c 
control signal must be converted to direct current be- 
cause the most sensitive, stable types of self-saturating 
magnetic amplifiers require a d-c control signal to give 
high gain. These devices can be made sensitive to 
extremely low-level signals at the expense of increased 
response time. However, the response time can be re- 
duced by negative feed-back which, although it reduces 
gain, will give the amplifier increased stability with 
environmental changes. Such amplifiers with negative 
feedback have been used in many low-level applications, 
such as thermocouple amplifiers, where the control signal 
is a low-level d-c signal. The application of this type of 
amplifier to circuits where the control signal is an a-c 
signal has been limited because the rectifiers necessary 
to convert the alternating current to direct current have 
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FIG. 6—Transfer characteristic of a typical pre- 
amplifier stage combined with demodulator circuit. 
Transfer curve is linear at low voltage levels. 


had undesirable characteristics such as a low ratio of 
forward-to-reverse resistance in the millivolt-microampere 
region. 

In applications where the a-c control signal might be 
reversible in phase, a phase-sensitive detector must be 
used to convert the phase reversible alternating current 
to polarity reversible direct current. Here again sensi- 
tivity and stability are the two most important require- 
ments. The balance characteristics of a phase-sensitive 
detector are extremely important because any unbalance 
due to drift will appear as a false control signal. 

In low-level applications, small size is also a require- 
ment because many of these devices are applied to air- 
craft and guided-missile control problems. A 400-cycle 
single-stage magnetic amplifier built to amplify 1 micro- 
watt of full input power will weigh only a few ounces; 
thus the phase detector must be correspondingly small. 
An important feature of all magnetic amplifiers is rug- 
gedness and reliability; the phase-sensitive detector must 
also have these characteristics. 
described will answer the 
requirements for a sensitive, stable, compact and reliable 
phase detector. The switching 


The transistor circuitry 


transistor is extremely 


well suited to this application for several reasons, as 
follows: 

(1) It has low forward resistance when closed and 
high resistance when open. Thus, it is a nearly perfect 


switch. 


(2) It is not only a nearly perfect switch, but it may 
be made to be a nearly perfect synchronous switch. 
(3) This excellent performance as a switch is available 


even at signal voltages of a few millivolts and currents 
of 1 microamp or less. 

A phase-sensitive detector that will perform at low 
voltage levels is shown in Fig. 5. It includes a combina- 
tion of two a-c switches such as that shown in Fig. 4. 
The reference voltages are of sufficient magnitude to 
insure either complete blocking or complete saturation of 
the transistors in the switching mode of operation pre- 
viously discussed. The signal voltage is applied through 
a center-tapped transformer which can be used to step 
the voltage up or down. The phase of the signal voltage 
relative to the reference voltage determines the polarity 
of the d-c output current. 

The detector can be used to demodulate signals lower 
than 20 millivolts, which is the noise level of most 
synchro units. The circuit has been tested over the 
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A-c supply 


FIG. 7—Center-tapped full-wave amplifier circuit. Same trans- 
former supplies power to the two reactors and to the base 
drive of the transistors so that proper phasing is achieved. 


temperature range from —65 to +75 C and has been 
found to operate satisfactorily with the null point drift 
representing less than 10°8 watts of control power. In 
most servo applications, the d-c output of the demodu- 
lator is fed to the control windings of a full-wave push- 
pull magnetic amplifier which functions as a low-level 
preamplifier stage in a two-stage magnetic-amplifier servo 
controller. The transfer characteristic of a typical pre- 
amplifier stage combined with the demodulator is shown 
in Fig. 6. Note that the transfer curve is linear at low 
voltage levels. 

Load-Circuit Applications. The transistor, used as a 
synchronous rectifier, can be effectively applied as a 
self-saturating rectifier in the load circuit of low-level 
magnetic amplifiers. The forward drop of the self-satu- 
rating rectifier is a basic limitation in effective design of 
low-level magnetic amplifiers when semiconductor diodes 
are used. The reactors must be wound for several volts 
a-c supply in order to overcome the rectifier drop and 
yet have a useful output reasonably free of environ- 
mental difficulties. Since there is a practical lower limit 
on the wire size, the magnetic cores cannot be sufficiently 
miniaturized to match them to the low-input power levels. 
Magnetic cores large enough to support the a-c supply 
voltage frequently require many control turns with a low 
resistance. Thus, the amplifier has a long time constant. 

Environmental and life performance of low-level mag- 
netic amplifiers is also affected by the rectifiers. When 
the forward drop is an appreciable portion of the voltage 
in the load circuit, as is the case with semiconductor 
diodes, changes in the rectifier forward drop become 
important. As a result, the semiconductor diode must be 
carefully manufactured and processed to stabilize its 
characteristics. 

The ideal solution to the problem would be to remove 
the forward drop completely, if possible. The supply 
voltage of the low-level amplifier could then be ex- 
tremely small, and the major factor contributing to drift 
and aging would be the inherently stable magnetic 
characteristics of the core. The switching transistor can 
provide the solution. Reference to Fig. 3 will show that 
the switching transistor has the desired low forward 
drop and tremendous rectification ratio even at extremely 
low voltages. Plotted on the same scale is the character- 
istics of a high-quality selenium rectifier. The rectification 
ratio and forward drop of the selenium rectifiers are 
substantially inferior to the switching transistor. 
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FIG. 8—Transfer curve for 400- 
cycle operation. Large linear 
region accompanies the major 
part of transfer characteristic. 


To demonstrate the miniaturization of the magnetic 
reactors that is possible, a pair of Westinghouse miniature 
cores were wound to support 100 millivolts at 400 cycles. 
These cores are 14-mil Permalloy wound on a ceramic 
bobbin with 14-in inside diameter. The steel in the cores 
weighs 0.1 gram; i.e., one-fiftieth of the weight of a nickel 
coin. The overall size of the wound structure is hardly 
larger than the transistors, and the overall size of the 
amplifier is approximately the size of a thimble. 

To make the experimental results more easily evaluated, 
the much-used center-tapped full-wave amplifier, Fig. 7, 
was chosen for illustration. Power is supplied from the 
same transformer to the two reactors and as base drive 
for the transistors so that proper phasing is achieved. 
When the upper core is being driven to saturation, its 
transistor has a positive voltage applied to its base 
rendering it conductive. At the same time the lower 
core is being reset and its transistor rectifier has a 
negative voltage applied to its base rendering it non- 
conductive. 

The load resistance is matched to the winding resistance 
and the control resistance is the control winding resist- 
ance. There is no possibility of operating this amplifier 
with conventional rectifiers and achieving a good opera- 
tion. For the low supply voltages, the selenium rectifier 
is hardly more than a slightly non-linear resistor. 

The transfer curve for 400-cycle operation is shown in 
Fig. 8. If the dimensions on the coordinate axes are over- 
looked, the results appear usual and similar to an ordi- 
nary magnetic amplifier. There is a large linear region 
accompanying the major part of the transfer character- 
istic. The input power for the linear range of the amplifier 
is approximately 10°° watts, with a response time of 
approximately 4 cycles of the 400-cycle supply. The 
output power is 500 microwatts with a power gain of 300. 

In linearity, power gain and response time, the minia- 
ture amplifier compares favorably with its bigger brothers 
in the higher power ranges. Its variations with different 
disturbances (voltage, frequency, etc.) are not unusual 
in form. The unique feature is that a given disturbance 
will not shift its zero point by the order of milliwatts 
equivalent signal level before compensation, but rather by 
fractions of a microwatt. O00 
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Electrical Contact 


Materials 


Vechanical and electrical properties of over 


thirty metals, alloys and oxides thereof are related to 


performance in five classes of application ranging from sensitive, 


low current contacts to heavy duty switchgear 


with considerable arcing present. 


ELECTRICAL CONTACTS have three functions to perform: 
Make a circuit, break a circuit and carry a current. Suc- 
cess or failure of a contact is controlled by the mechani- 
cal properties of the particular contact device, by the 
electrical characteristics of the circuit and by the physical 
and chemical properties of the contact materials. Contact 
failures are grouped into six main classifications: A 
contact may stick or weld together; it may develop high 
resistance due to oxidation with resultant overheating of 
the contact as well as the assembly, or its resistance may 
increase to such a value that the contact fails to conduct 
current, in effect creating an open circuit. A fourth type 
of failure is excessive wear of the contact, either of an 
electrical or a mechanical nature, or both. Wear can be 
so great as to erode away the contact material completely 
and leave only the relatively high 


resistance and easily 
oxidized backing. 


A contact may arc excessively. A sixth 
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type of contact failure is excessive transfer or migration 
of contact material from one contact to the other. Appear- 
ance of such contact failures are sketched in Fig. 1. 
There is no such thing as an ideal contact material, 
that is, one which will operate under any given condition 
without failure, one that will not weld, will not oxidize 
or tarnish, has zero contact resistance and resists arcing. 
Each contact material used for a given application 
represents a compromise. In arriving at this compromise, 
metals, their alloys and their compounds, and to a less 
extent, semiconductors, are used to achieve these purposes. 
Materials used range all the way from the highly sensitive, 
low-contact pressure materials, such as the platinum 
group metals, to some of the oxides and semiconductors 
used in relatively small amounts with other elements. 
In Table I is shown a classification of metals arranged 
in descending order of electrical conductivity, taking that 
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{f fine silver as 100 per cent. In addition, the melting 
ind boiling point and also the density of each element 
are given because of their importance in many contact 
applications. The relative operating forces are not listed 
but it should be noted that some of the contact metals 
that operate at very low pressures have a lower conduc- 
tivity than some of those that require a higher contact 
closing force. For example, because of a surface film. 
molybdenum with a conductivity of 34 per cent [ACS 
requires a substantially higher contact closing force to 
assure satisfactory operation than does platinum with a 
conductivity of 16.5 per cent. On the other hand, silver 
(under certain tests) will operate much better than plati- 
num, despite the latter’s higher melting point. 

Silver. Fine silver is 99.9 plus per cent silver. It has 
extremely high electrical conductivity, high thermal con- 
ductivity, relative freedom from oxidation, is ductile. 
easily formed, and has very good, all-around electrical 
contact properties. It alloys well. Its oxide is unstable 
and readily decomposes under heat. 

Silver has several limitations: It readily sulphides in 
the presence of sulphur-containing materials. It has a 
low melting point and a high vapor pressure and, there- 
fore, is not adapted for excessive arcing conditions where 
it would vaporize and be distorted. It also tends to trans- 
fer (positive to negative) under frequent operation. In 
addition, it is soft and will be annealed at temperatures 
in excess of approximately 350 F. 

Silver is very widely used, generally on medium current 
duties such as domestic appliances, motor starters, relays, 
thermostats, switches and similar items. It is limited to 
currents of 150-200 amp above 30-35 volts. Below arcing 
voltage it is used for very heavy currents. It is also 
used extensively as a plate covering over brass or copper. 
Where the operating conditions are not too severe, plat- 
ing thicknesses of the order of 0.001 in. show very good 
operating life. It is one of the most widely used materials 
as a major constituent in contact alloys. Another use for 
the material is in making powder metallurgy parts where 
it is the matrix. The other components are materials such 
as tungsten, molybdenum tungsten carbide, molybdenum 
carbide and nickel, also oxides, sulphides, and iodides. 

Copper. In tonnage, copper far exceeds silver as a 
contact material but its uses are comparatively limited. 
Among its main advantages are that it is inexpensive, has 
high thermal and electrical conductivity, is ductile, can 
be work hardened readily and has relatively good con- 
tact operating qualities, even in the presence of electrical 
arcs of rather large magnitude. With voltages usually 
available, the oxide film can be broken through. 

Its limitations are that it is readily oxidized, requires 
rather high closing forces, will not stand extremely severe 
arcing such as at high voltages and high currents, and 
will sulphide. It wears rapidly at high currents (over 
900-1000 amp, 25-30 volts) since the surface is disturbed 
by arcing. 

Copper is used as a pure material in small rating 
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apparatus such as light switches and similar applications. 
It is also used as a constituent in metal graphite brushes 
and in alloys which are substantially copper, with addi- 
tions such as lead, selenium, cadmium, cobalt and silicon. 

Tungsten. This contact material has a high melting 
point (3410 C), a low vapor pressure and high hardness 
even at extreme temperatures. In view of these properties, 
the material has good wear resistance, will withstand 
arcing and has a high “no-weld current” of about 35 amp 
at 110 volts a-c. By no-weld current is meant the value 
of current necessary to cause sticking of standard tung- 
sten contacts when operated according to test specification 
ASTM B-182-49. Fine silver has a no-weld value of ap- 
proximately 24 amp and pure nickel about 5 amp. 

The limitations of tungsten are that it requires some- 
what more closing force in order to break down the oxide 
films; it oxidizes under severe usage, is not ductile. 
While these limitations restrict the final form of tung- 
sten in contacts, they do not seriously interfere with its 
extended usage. 

Tungsten is generally used in medium duty, highly 
repetitive operations where almost continuous sparking or 
arcing occurs and must be withstood with minimum 
wear. Such applications are automobile ignition points. 
vibrators, horns, voltage regulators, motor speed control. 
magnetos, relays, inverters and similar devices. To mini- 
mize the effects of oxidation of tungsten, quite often a 
polarized pair of contacts are used. Tungsten would be 
paired against a nonoxidizing platinum alloy on the 
positive side, where most of the oxidation occurs. In 
this way the contact drop is kept low, and tendencies to 
transfer are kept at a minimum. 

Tungsten in powder form is incorporated in some of 
the very high current and high voltage contacts made by 
powder metallurgy techniques. 

\ new design of tungsten contacts known as the venti- 





FIG. 2—Ventilated tungsten contact, 
left, used on ignition distributor made 
by Holley Carburetor Company to re- 
duce destructive are action that would 
result in transfer and pitting between 
breaker points. 


FIG. 1—Symptoms of electrical contact 
failure. (A) Oxidation indicated by 
discoloration over entire contact face 
usually accompanied by marked in- 
crease in contact resistance. (B) Are 
erosion—roughing or pitting usually 
accompanied by blackening or dis- 
coloration. (C) Mechanical wear (sur- 
faces clean). (D) Welding or sticking. 
(E) Irregular pits or discoloration 
caused by presence of foreign material. 
(F) Transfer or migration of metal 
from one face to another encountered 
in d-c contacts. 
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Table I—Correlation of Physical Properties of Metals for Contact Application 
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lated contacts has been introduced within the past few 
years and shows satisfactory promise in field use. A 
solid crowned button operates against a flat disk with 
a hole in the middle, creating an annular contact, Fig. 2. 
Basically, this contact uses an air stream to help quench 
the arc and cool the contact, resulting in less oxide forma- 
tion and less tendency for transfer at a given point or 
pitting at a given area. 

Molybdenum. This material is quite similar to 
tungsten but is not nearly so widely used, even in the 
pure form. It also has a high melting point, is hard, 
will withstand arcing to a certain extent and will resist 
welding. Its no-weld current is somewhat less than that 
of tungsten. Its limitations are somewhat similar to tung- 
sten, only somewhat more restricted. It requires a high 
closing. force to reduce contact resistance, 


wears more 


rapidly, arcs more readily and has a lower vapor pres- 
sure than tungsten at equivalent temperatures. Its main 
uses are on less severe applications where the superior 
properties of tungsten are not needed, such as low voltage 
vibrators and similar devices. 

Carbon. Another material that is both used by itself, 
but more often in combination with other materials, is 
carbon or graphite. Its outstanding advantages are its 
freedom from sticking or welding, its resistance to arc- 
ing and its formation of volatile oxides. In addition, 


it has good sliding properties. For certain other ap- 


plications, its high resistivity is welcome. Its limita- 
tions are that it is comparatively weak mechanically, 
is quite pressure sensitive, wears rapidly and is friable. 
Its main uses are in brushes where it is used in combina- 
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tion with a material such as silver and copper, as elec- 
trodes for electrobrazing, and as arcing tips, particularly 
on some of the older type air breakers. 

Nickel. This material resists corrosion rather well, 
including salt sprays. While it is infrequently used in 
the pure state as a contact, it is rather widely used as 
an addition agent to silver-rich alloys, as well as a hard- 
ening or grain-refining agent in various contact materials. 
There is a series of silver-rich contact materials, contain- 
ing anywhere from 5 to 50 per cent nickel, rather widely 
used in the circuit breaker field because of their inherent 
hardness and the ability of the material to resist a 
moderate amount of arcing without serious deterioration. 
Nickel is also used on breakers to withstand heavy short- 
circuit conditions. Ii is commonly used in combination 
with silver (or some silver-containing material) to hold 
down the contact resistance. It has good plating character- 
istics and is quite widely used in plated form on such 
items as the base pins on electronic tubes. Among its 
limitations are its low no-weld current, the fact that it 
sulphides to a certain extent and that a greater contact 
closing force is needed than with fine silver contacts. 

Mercury. This is about the only contact material 
extensively used in liquid form, when it is a good con- 
ductor. It becomes solid at about —39 deg C. It forms 
amalgams with a number of materials such as copper 
and silver but, it has little or no effect on platinum, 
the iron group elements, tungsten or molybdenum. Con- 
sequently, these materials, especially molybdenum, are 
quite often used as electrodes in mercury containing 
switches. Among its limitations is the fact that it is a 
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liquid. It oxidizes and therfore, must be used in a reduc- 
ing or neutral atmosphere. Most brasses when under 
stress crack when exposed to mercury. The main uses of 
mercury consist in mercury switches and contact-making 
thermometers. 

Platinum. Because of its high cost, it is used only 
when its expense can be justified on the basis of its 
superior properties. It has a high melting point and low 
vapor pressure. In addition, it is chemically inert, has 
very high corrosion resistance, is ductile and can be 
readily formed. It can be used with low closing forces. 
Among its disadvantages are that in the pure state 
it is quite soft, also quite expensive and must be kept 
from contact with oils or greases. Its main use is in 
generally with metals such as ruthenium, 
osmium, iridium or palladium, all of which harden the 
alloy and make it useful as a contact. It is widely used 


the alloyed state, 


where good surety of make is necessary in such applica- 
tions as vibrators, aircraft magnetos, burglar alarms 
and similar low pressure sensitive devices. 

Palladium. This metal is a close companion to 
platinum, and its alloys can be widely substituted for 
platinum alloys. Palladium is less expensive than plati- 
num, has reasonably good corrosion resistance, has a 
low electrical noise level when used as a contact, and 
has a low contact drop, even under low closing forces. 
Its limitations are that it is inherently soft, and it trans- 
fers and welds or sticks more readily than platinum. It 
is alloyed with materials such as ruthenium, osmium, 
iridium, platinum, silver and copper. Certain of these 
alloys are extremely hard even in the fully annealed 
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state and consequently, find wide usage as contact mate- 


rials. 

Gold. With properties similar to those of platinum 
and palladium, gold is unique in that it has relative 
freedom from surface oxide films. It is ductile, has low 
contact drop, low resistivity and plates rather well. 
Its limitations are that in the pure state it is very soft 
and transfers readily. 

Compounds involving various metals play a vital role 
in contact materials, particularly those fabricated by 
powder metallurgy techniques. (Fig. 4). 

Cadmium Oxide. This material is used primarily as 
an additive in silver-rich compositions. Among its favor- 
able properties are that it is inexpensive, has a low 
temperature of decomposition (approximately 900 C) 
and aids materially in reducing the tendency of con- 
tacts to stick or weld under excessive loads. It must 
be used in controlled amounts, and careful procedures 
must be followed in preparing the contacts so that the 
oxide is not reduced or decomposed during assembly 
operations. Silver-cadmium oxide compositions are soft 
and, therefore, likely to deform under excessive pressures. 
One of its largest initial uses is in aircraft contactors 
rated at 50 amp and upward at 24 volts d-c. 

Tungsten Carbide. This material has a high melting 
point, low vapor pressure, extreme hardness and, as a 
consequence, it resists arcing and wear very well. It is 
limited, of course, by its high electrical resistance and 
fabrication difficulties which increase as the percentage 





FIG. 3—Group of electrical contacts having low 
rated extensions of range. 


Table II—Typical Low Current, 
Low Voltage Contact Materials 


Platinum 

Platinum plus iridium up to 25 per cent 

Platinum plus ruthenium up to 12 per cent 

Platinum plus palladium (up to 20%), ruthenium (up 
to 10%) 

Gold 

Gold plus silver (up to 25%), platinum (up to 6%) 

Gold plus silver (up to 25%), nickel (up to 3%) 

Palladium 

Palladium plus ruthenium (up to 10%) 

Palladium plus silver (up to 40%) 

Palladium plus silver (up to 25%), nickel (up to 3%) 








Table I1J—Approximate Composition of Typical 
Commonly Used Medium Duty Contact Materials 





Silver plus cadmium (up to 25%) 
Silver plus zinc (up to 25%) 
Silver plus lead (up to 25% 
Silver plus tin (up to 25%) 
Silver plus iron (up to 15%) 
Silver plus copper (up to 50%) 
Silver plus manganese (up to 18% 
Silver plus magnesium (up to 5%) 
Silver plus beryllium (up to 2%) 
Silver plus platinum (up to 10%) 
Silver plus gold (up to 10%) 

Silver plus palladium (up to 10%) 
Silver plus nickel (up to 15%) 

Silver plus tungsten (up to 15%) 
Silver plus molybdenum (up to 15%) 
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of the tungsten carbide increases. Tungsten carbide is 
used mainly in low current, highly repetitive operations 
such as coding relays and similar devices such as are 
used in telegraph networks. It is also used in connection 
with silver as a matrix material for quite an extensive 
group of electrical contacts. 

Molybdenum carbide has properties somewhat similar, 
but sometimes not quite so good as those of tungsten car- 
bide. 

Zine Oxide. This material tends to reduce sticking 
much in the same manner as does cadmium oxide. When 
properly employed, zinc oxide reduces tendencies to stick 
and weld, and it allows contacts to operate with rela- 
tively low closing forces. Materials containing zinc oxide 
are limited to contacts having a moderate amount of 
arcing. They will withstand quite high currents, however, 
without welding. 

Molybdenum Oxide. Like cadmium oxide and zinc 
oxide, molybdenum oxide is used as an additive to silver 
and in that form is a patented contact material. It tends 
to reduce sticking and transfer just as do the other oxides, 
but in addition, will withstand considerable arcing. 
Another advantage is that a small amount of the oxide is 
very effective and consequently its introduction does not 
seriously reduce the conductivity of the silver. The 
quantities must be closely controlled, and as in the case 
of other oxides, special procedures are necessary in 
brazing so that the oxide is not reduced. 

Lead Oxide. This is one of the older additive mate- 
rials. Factors in its favor are that it resists transfer and 
sticking and decomposes at a relatively low temperature. 
Lead oxide is used primarily with silver where freedom 
from sticking and welding are desired, but for the most 
part, the lead-oxide silver contacts are not nearly so 
widely used as are some of the other metal oxide com- 
positions mentioned. 

From an application point of view contacts can be 
divided into approximately five classifications: First is 
the sensitive low current contacts; second is the medium 
duty contacts, such as are employed in home appliances; 
third is the medium-to-heavy duty contacts such as are 
used in circuit breakers where the arcing is not too severe, 
but where the current is rather high. In the fourth group 
are contact materials specifically designed for handling 
high currents (several thousand amperes) and high 
voltages with large amounts of arcing. In the fifth 
group are materials which operate at medium loads, but 
with a highly repetitive type of application such as a 
vibrator. 

In the sensitive low current contacts, the platinum and 
palladium groups predominate along with gold (Table 
II). Silver contacts with gold, nickel or platinum added, 
generally are used under low pressure conditions and 
usually are found quite satisfactory for corrosion resist- 
ance. The gold helps in keeping down contact drop 
and serves to preserve the contact surface over long pe- 
riods of use. These contact materials are specifically 
designed to give utmost reliability, but cannot handle 
very large currents. They have been used in telephone 
circuits and in other light duty applications, where there 
must be surety that contact is always made. 

For medium duty contacts, Fig. 3, fine silver and silver 
base alloys are generally used. Some of the principal 
binary alloys are listed in Table III. The silver-cadmium, 
silver-zinc, silver-tin, silver-iron, silver-copper, silver- 
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manganese and silver-magnesium materials are all gen- 
erally called for in an effort to improve the properties of 
fine silver, either to increase hardness, to retard tendency 
to stick or transfer, or combinations of these. Copper, 
for example, hardens silver considerably, and even more 
hardness is obtained if a small amount of nickel is added. 
A similar situation exists in the case of additions of 
cadmium, zinc, tin, manganese and beryllium. Applica- 
tions of these contact materials range from domestic 
appliances, such as toasters, coffee percolators, electric 
ranges, hot water tank thermostat contacts and similar 
devices, to industrial controls, such as motor starters, 
voltage regulators, and similar applications. 

Silver-cadmium withstands arcing better than silver, 
since the cadmium seems to provide the ions necessary 
for arcing without vaporizing much silver. Note from 
Table I that the boiling point of cadmium is below that 
of silver. Contacts containing cadmium will reduce the 
tendency to pit and transfer under these somewhat 
heavier duty applications. 

In applications where pure or high percentage platinum 
or similar types of precious metal contacts cannot be 


Table [V—Typical Silver Tertiary Alloys 
Used As Medium Duty Contact Materials 


Copper (up to 16%), zinc (up to 5%), silver (balance) 

Copper (up to 25%), nickel (up to 2.5%), silver 
(balance) 

Copper (up to 10%), cadmium (up to 10%), nickel 
(up to 10%), silver (balance) 

eo (up to 40%), nickel (up to 6%), silver 
(balance) 

Magnesium (up to 5%), nickel (up to 2%), silver (bal- 
ance) 

Tin (up to 5%), chromium (up to 2%), silver (balance) 

Gold (up to 10%), magnesium (up to 5%), ‘silver 
(balance) 

Magnesium oxide (up to 5%), nickel (up to 2%), 
silver (balance) 

Cadmium (up to 25%), 
(balance) 

{lso beryllium (up to 15%), copper (balance) 


nickel (up to 3%), silver 


Table V—Typical Medium-To-Heavy 
Duty Contact Materials 


Silver plus nickel (up to 40%) 

Silver plus tungsten (up to 30%) 

Silver plus molybdenum (up to 30%) 

Silver plus cadmium oxide (up to 20%) 

Silver plus tin oxide (up to 20%) 

Silver plus lead oxide (up to-20%) 

Silver plus indium oxide (up to 10%) 

Silver plus iron oxide, Fe.O; (up to 15%) 

Silver plus additives (up to 5%) such as Ni and Mg) 
Silver plus molybdenum oxide (up to 10%) 

Copper plus cadmium (up to 5%) 

Copper plus chromium (up to 2%), silicon (up to 1%) 
Copper plus lead (up to 3%), selenium (up to 1%) 
Copper plus chromium (up to 2%), silver (up to 1%) 


Table VI—Typical Heavy Duty Contact Materials 


Silver plus tungsten (30-90%) 
Silver plus tungsten carbide (30-80%) 
Silver plus molybdenum (30-65%) 
Silver plus nickel (15-40%) 

Silver plus carbon (1-20%) 

Copper plus tungsten (35-80%) 

Copper plus tungsten carbide (35-80%) 
Copper plus molybdenum (35-80%) 
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used, because of cost, the silver-platinum, silver-gold 
or silver-palladium group of contacts are employed. It 
takes a substantial portion (in the order of 25-40 per 
cent) of each of these additions to materially improve 
the corrosion resistant properties of silver. These alloys 
are used on such applications as automobile gasoline 
gages, thermostats of a wide range of types, and certain 
repetitive types of contact applications where the particu- 
lar noble metal properties of the contacts are needed. 

Silver-rich alloys containing up to 15 per cent nickel, 
tungsten or molybdenum fit into the same general group 
(Table IIL). These materials resist sticking and will 
resist arcing better than some of the silver-copper alloys. 
For example, a silver-nickel material is often used as 
motor starting contacts, and silver-tungsten or silver- 
molybdenum contacts are frequently applied in generator 
cutout contacts where sticking must be avoided at all 
costs and where the contacts make or break a relatively 
small load but carry a substantial current. 

Another group of medium duty contacts which are es- 
sentially tertiary alloys in nature are listed in Table 
IV. Each of these materials is compounded in an effort 
to improve some basic property of fine silver. For ex- 
ample, the silver-copper-zinc material is ideally suited as 
a contact spring material. It work hardens satisfactorily 
and has good spring properties. Copper and nickel are 
added to silver to reduce transfer and tendency to stick. 
The same is true of the cadmium-silver-nickel material. 
Magnesium and tin with or without small amounts of 
nickel or chromium, added to silver seem to perform 
rather satisfactorily under motor load conditions where 
high inrush currents are involved. They also tend to 
reduce transfer. 

Table V lists alloys for medium-to-heavy duty contacts 
quite widely used in various industrial controls. For the 
most part these materials are made by powder metal- 
lurgy. The silver-nickel materials containing up to 40 per 
cent nickel have been used for many years mainly as 
current-carrying contacts in breakers that have arcing 
contacts to interrupt the current and close the circuit. 
They are ideally suited for this application because of 
their inherent hardness which offsets the tendency to 
deform readily under repeated blows. Some manufac- 
turers use up to 30 per cent of tungsten, balance silver, 
for similar applications where the arcing is not too severe. 
The same holds for the silver-molybdenum materials. 

A related group of contact materials contains silver 
for the most part plus oxides of cadmium, tin. lead. 
indium and molybdenum. Each of these is characterized 
by the fact that the oxide is present in sufficiently small 
quantity not to seriously affect the contact drop, yet re- 
duce contact welding or sticking. Each of these materials 
has characteristics that suit it best for certain applications. 

In this same general range of contacts there is a group 
of copper and copper-rich materials. Cadmium is added 
to copper to harden it, as well as to resist welding tenden- 
cies. Chromium is added to make the material heat 
treatable for service as a contact supporting material. 
The alloy anneals at 900 F as contrasted with 300 F 
for pure copper. Some use is made of the copper-lead- 
selenium material on certain applications where the 
voltages range up to 30 or 40 volts and the currents are 
normally within 400 or 500 amp. The mating contact 
is generally a silver-rich material so that the contact 
resistance of the combination will remain at reasonable 
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FIG. 4—Selection of heavy duty contacts made 
by powder metallurgy techniques. 


levels and enable the contacts to be operated in air 
without excessive voltage drop and consequent contact 
heating. 

Heavy Duty Contacts. Contacts used in heavy duty 
circuit breakers designed to interrupt several thousand 
amperes at several thousand volts are mainly silver-rich 
or copper-rich alloys, with tungsten, molybdenum, or 
tungsten carbide as the refractory material, as listed in 
Table VI. Typical forms are shown in Fig. 4. Silver-rich 
alloys are used in air contacts while the copper-rich 
are used under oil. In fabricating these contacts every 
effort is made to use the best properties of each of 
the major constituents. For example, the high conduc- 
tivity of the silver or copper is combined with the re- 
fractory properties of either tungsten, molybdenum or 
tungsten carbide. 

Because of their inherent low contact drop silver- 
graphite materials are used, in general, in breakers rated 
up to 100 amp continuous duty at 600 volts, requiring 
short-circuit interruptions up to 15,000 amp. In some 
instances they are used against other contact materials, 
such as silver-tungsten or even pure nickel. Silver-graphite 
contacts are somewhat more fragile than most contact 
materials and must be handled accordingly. 

Silver-molybdenum is generally limited to applications 
where inrush currents, such as in motor starters, are 
involved and where the circuit voltage usually does not 
exceed 220 volts. Silver-molybdenum is used at higher 
voltages and currents, but it tends to arc and wear some- 
what more rapidly than some of the other members of 
this group, such as silver-tungsten. This is probably 
because of the higher vapor pressure of molybdenum and 
the lower melting point of molybdenum oxide as com- 
pared with the corresponding properties of tungsten. 

One of the most widely used members of this high 
current and high voltage group is the silver-tungsten and 
silver-tungsten-carbide materials. They combine the high 
conductivity of silver with the refractory properties of 
tungsten and tungsten carbide. By adjusting the com- 
position of the major components, the contacts can be 
used either as arcing tips (high percentage of refractory 
material) or in applications where a combination of 
current carrying and arcing is required. 

For applications where the contacts are used under 
oil, copper is used instead of silver with excellent results. 
Also, some of these same materials are used for resist- 
ance welding electrode tips where their hardness and 
wear resistance properties provide long life. o0°0 


The above material is based on a talk given by Dr. Kleis 
before a Seminar on Electrical Contacts held at Pennsyl- 
vania State University, June 1954. 
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FIG. 1—Miniature lead sulfide photoconductive 
cell is available in several different sensitivities 
and dark currents. Continental Electric Company. 


Miniature 
Cadmium Sulfide 
and Lead Sulfide 


Photocells 


Certain semiconductor materials have different 

electrical conductivity in darkness and light. Small crystals 
of cadmium sulfide and lead sulfide exhibit changes as much 
as 100,000 to 1. They are assembled into very small 


cells that have wide application. 








A STAFF REPORT 


ALTHOUGH THE PHENOMENON of photoconductivity, the 
change of electrical conductivity of a material with the 
intensity of light falling upon it, has been known for more 
than 70 years, it had not been used to any great extent 
until the last ten years or so. It was even more recently 
that the cadmium sulfide and lead sulfide photoconductive 
cells were developed for commercial use. In the last few 
years several manufacturers have introduced such photo- 
cells having very small physical dimensions, high sensi- 
tivity and relatively high power handling capacity. Several 
are shown in Figs 1 through 4 and their characteristics 

















are listed in the accompanying table. A typical spectral 
response curve is shown in Fig. 5. 

The development of cadmium sulfide and lead sulfide 
photocells was made possible by advances in the field of 
solid state physics and particularly in semiconductors. 
Both cadmium sulfide and lead sulfide crystals have the 
peculiar property of being virtually electrical insulators 
in darkness and moderate conductors in the presence of 
light. The ratio of dark resistance to light resistance may 
be of the order of 100,000 to 1 in a typical photocell. The 
change in resistance occurs because when light falls on the 
crystal, a change occurs in the atomic structure. Electrons 
are freed from the molecule so that they have a degree of 





FIG. 3—Lead _ sul- 
fide crystal many be 
may be mounted in 
standard 3-pin but- 
ton base or used 
separately, Eastman 
Kodak Company. 





mobility and “holes” are formed at their normal locations. 
Each free electron and hole is said to be a hole-electron 
pair. Under the influence of an externally applied 
voltage, the electrons move towards the positive potential 
and the holes seem to “move” towards the negative 
potential in accordance with the generally accepted con- 
cept of semiconductor action. 

The characteristics of both cadmium sulfide and lead 
sulfide crystals are such that very small quantities are 
sufficient to make a useful photocell. A crystal whose 
size is 44 in. square can control a 14 watt of electrical 
power. Sensitivity is comparable to that of multiplier 
phototubes. These photocells may be as small as 14 in. 


\PRIL 1955 





diameter by 14 in. long. The physical sizes of various 
commercially available cells are shown in the accompany- 
ing diagrams. 

Curves showing the current vs illumination character- 
istic for several voltages of the cadmium sulfide photocells 
manufactured by Standard Piezo Company are shown in 
Fig. 6. They are somewhat typical for all photoconductive 
cells. It may be seen that currents of 1 to 2 ma can be 
obtained with an illumination of 100 foot candles and a 
voltage of 100 volts. This is adequate to operate a sensi- 
tive relay without the use of amplifiers. At the other end 
of the illumination scale, 0.0001 foot candle is enough to 
produce a usable change in resistance of the photocell. The 

resistance change with 
changes in illumination for 
values less than 1 foot candle 
is linear within very close 
limits and thus quantitative 
measurements involving such 
low values of illumination 
may be made with a high 
degree of accuracy. 

The degree of resistance 
change is influenced by the 
temperature of the sensitive 
element. Continental Electric 
Company says that a change 
from 30 C to 0 C about 
doubles the resistance. On the 
other hand, Standard Piezo 
Company reports that tem- 
perature variations as wide as 
from — 50 C to + 75 C 
causes a change of less than 
2 to l. 

The size of the sensitive 
element may be as small as 
14 in. square as in the Con- 
tinental Type 705 or as large 
as 10 mm (just under 0.4 
in.) square in the Eastman 
Kodak Ektron detector. The 
sensitivity of the cell is 
inversely proportional to the 
area of the sensitive element. 
On the other hand, the 
larger the area the more 
power it can control without 
the use of amplifiers. In any 
given application a compro- 
mise must often be made be- 
tween these two factors. 


The small size of these photoconductive cells greatly 
broadens the field of usefulness of photoelectric devices. 
Many units may be installed within a very small area and 
it is possible to control electrical and electronic circuits 
based on projected patterns of light or patterns of radi- 
ated heat. 

Eastman Kodak makes both the largest and smallest 
units. The Ektron Type I has its sensitive element in- 
stalled in a standard 3-pin Amphenol No. 71-3S button 
and is 19 mm in diameter and 10.5 mm deep. See Fig. 3 
and the accompanying diagram. The Ektron Type Il 
consists of a coating of lead sulfide on a piece of glass 
0.75 mm (0.030 in.) thick with 3-in. long tinned copper 
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Characteristics of Commercial Cadmium Sulfide 
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1X1 mm 
mm 2X2 mm 
4X4 mm 
2.5 X0.25 
mm to 
20X10 
mm 
4x 
mm to 
10X10 
mm 


Eastman Kodak Co. 


| 46 K1% 
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Standard 
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Note 1—Current in microamp at 100 volts and 2 foot candles. 

Note 2—Sensitivity is expressed as millivolts per foot candle 
at a tungsten color temperature of 2500 K, an intensity of 0.114 
lumens per sq in., using a load resistance equal to the cell re- 
sistance, and an applied voltage of 25 volts dc. Class A has a 
sensitivity of 630 millivolts per foot candle and higher. Class C 
has a sensitivity of from 190 to 630 millivolts per foot candle. 


to in- 
frared 


or 


megohm 38 db 


See 
Fig. 5 


per sec 


See 
Fig. 5 


10,000 
megohms 


—50 to 
100 C 


400 
volts 
peak 


Note 3—Dark resistance. Class 1 has a dark resistance of less 
than 150,000 ohms; Class 2, from 150,000 to 600,000 ohms; Class 
3, from 600,000 ohms to 2.4 megohms; and Class 4, above 2.4 
megohms. 

Note 4—The approximate range of signal-to-noise ratios to be 
expected and the recommended voltages across the cell for cells 
of various areas is given here: Area of 4g in. square, 52 to 72 db 
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Note 5—Typical data for a 10 x 10 mm Kodak Ektron detector 
to be follows: Test conditions—Black body target temperature, 500 K; 
r cells radiation density, 10 microwatts per sq cm; detector temperature, 
72 db 22 C; relative humidity, 50 per cent; chopping frequency, 90 cps: 
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and polarizing voltage, 100 volts. Test results—Signal, 
volts (rms), signal-to-noise ratio 80:1 or 38 db; 
200-300 microsec; and dark impedance, 0.25 to 0.75 megohm. 
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lead wires (No. 36) attached to the electrodes. The over- 
all size of the glass blank is dependent upon the size of 
the sensitive element, the smallest of which is 4% mm 
square, and upon practical handling considerations. 
Multiple element Ektron units are available with about 
20 elements per inch of length of glass base. See Fig. 7. 

Photoconductive cells of other manufacturers range 
form 46 in. in diameter and 11% in. long to 4 in. 
diameter by 14 in. long, exclusive of the lead wires. Most 
are supplied with solderable lead wires, but several have 
plug-in bases or leads with terminal lugs. 

A tungsten filament lamp is frequently used as a light 
source for photoelectric devices. Because color tempera- 
ture of such lamps frequently vary with the particular con- 
ditions, a curve of sensitivity of the photocell vs color tem- 
perature is of value. This is shown in Fig. 8 for lead 
sulfide elements having three different areas. Also shown 
in this diagram for purposes of comparison are the curves 
for the S-1 and S-4 emissive surfaces as used in gas-filled 
phototubes. Note that at 2900 K their sensitivities are of 
about the same order as that of the lead sulfide with an 
area of 1.3 sq cm (0.045 in. square). But for lower color 
temperatures the sensitivities of S-1 and S-4 drop off much 
move rapidly than the lead sulfide sensitivity. It is seen, 
therefore, that lead sulfide is especially useful for light 
sources having relatively low color temperatures, of the 
order of 1700 K and rich in the infrared region. 

Photoconductive cells have been extensively used for 
light-beam telephone and telegraphy by the armed forces. 
Because an infrared beam may be used, such a system 
is highly immune from interception or jamming by the 
enemy. For such purposes, the noise characteristics of 





FIG. 6—Current-illumination curves at various d-e vollt- 
ages for typical photoconductive cells. A tungsten lamp 
at 2700 K was used. Current is sufficient to operate sensi- 
tive relay. Standard Piezo Co. 


cadmium sulfide and lead sulfide are important. 

In general, the amplitudes or both the signal and noise 
obtained from a photoconductive cell circuit are propor- 
tional to the applied voltage. This is true up to the point 


versely proportional to the square root of the area of the 
sensitive element. Thus, in a given circuit the signal-to- 
noise ratio is inversely proportional to the area of the 
element. Quantitative information on signal-to-noise ratio 


where the signal is limited by thermal considerations of 
the photocell and where the thermal noise produced by 
large currents predominate. 


for the cells of several manufacturers is given in the table. 
Clairex Corporation reports that their cadmium sulfide 


The noise, however, is in- cell is sensitive to gamma and X radiation and that it is 


FIG. 4—Very small light beam is sufficient to cover en- 
lire surface of sensitive elements in these cadmium sulfide 
photocells. Sensitive area is only 2 sq mm. Standard 
Piezo Company. 


FIG. 5—Typical spectral response curves for cadmium 
sulfide and lead sulfide. Response can be adjusted over 
a considerable range by varying the processing. Data 
from several sources. 
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FIG. 7—Twenty lead sulfide photoconductive cells 
are mounted on a piece of glass %4 in. long. The 
black specks are the lead sulfide and the light 
strips are the metallic electrodes. Eastman Kodak. 


being incorporated into units for measuring the intensity 
of radioactivity in the atmosphere. Such units may be 
much simpler and much smaller than Geiger counters and 
perhaps also more sensitive. 

Cadmium sulfide and lead sulfide photoconductive cells 
have been commercially available for a relatively short 
time, but small size and attractive electrical characteristics 
are causing them to be used increasingly in a wide variety 
of applications. It is apparent from a review of the table 
that several characteristics are expressed in different 
manners. For instance, the dark conductivity is expressed 
in terms of ohms by three manufacturers and in terms of 
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FIG. 8—Sensitivity of lead sulfide for various areas of 
sensitive element in terms of voltage per microwatt of 
radiant power on the full surface. Lead sulfide sensitivity 
is compared with that of the S-1 and S-4 phototubes. 


current and voltage by another. The greatest differences 
exist in the manner of expressing sensitivity. Undoubtedly 
each manufacturer has its own good reasons for the par- 
ticular method chosen. Such differences, while probably 
inevitable in the early stages of development of any 
product, tend to make a design engineer’s work more 
difficult in applying the product. Perhaps in the not too 
distant future, manufacturers of the cadmium sulfide and 
lead sulfide photoconductive cells may be able to stand- 
ardize their methods of describing characteristics. O O O 
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EXPLOSIONS in aircraft gasoline tanks are detected and extinguished 
almost before they start. This is done with a new system making use 
of a lead sulfide photoconductive cell to detect the infrared rays of 
the incipient explosion. The system, designed by the Fireye Division 
of Electronics Corporation of America of Cambridge 42, Mass., is 
efficient because all explosions emit large amounts of infrared rays 
and lead sulfide is highly sensitive to such rays. 

In aircraft the photocell is supplied with 28 volts d-c and con- 
nected to a relay which operates to burst a container of extinguishe1 
material. It happens so fast that the explosion is extinguished 
before serious damage results. The total elapsed time from detection 
to complete suppression is measured in microseconds. The opera- 


tion is illustrated in the accompanying photograph. OOC 
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NATHANIEL WARSHAW, Manager, Materials Handling Division 
MarKet Force Company, Everett 49, Mass. 


It Had to Be Smaller 
and Lighter 


In the design of a battery-operated fork truck for 


specific use in small plants, great savings in size and weight 


were achieved by halving the standard capacity (2 tons) and reducing 


the pallet size, thereby making a double gain on the tilting 


moment to be overcome by inherent truck weight, which 


was cut approximately in half. 


IN SETTING OUT to develop a midget fork for use in 
the average small plant, the basic design objectives were 
reduction in size and weight under standard models, plus 
economy in first cost and in maintenance. Specifically 
the problem was to match total load and overall dimen- 
sions to the structural limitations of the small plant. 
These limitations include floor capacity, aisle width, ele- 
vator capacity and size, and load and height restrictions 
imposed by shipping by motor truck rather than by 
freight. 

The ordinary gasoline- or electric-driven fork truck 
has a capacity of 4000 lb or more and is designed to 
handle pallets of 48 x 48 in. or over, with a load center of 
24 in. (center of load to pivot point). To balance this 
load requires a minimum truck weight of 4000 lb plus 
extra weight for stability, resulting in a total weight of 
10,000 lb or more. Average overall length of such trucks 
is 83 in. excluding forks and the width must be at least 
12 in. The average small plant cannot stand a moving 
load of 10,000 lb plus on its floors or in its undersized 
elevators. Fork trucks designed for freight cars are al- 
most 84 in. high with telescoped masts lowered, whereas 
a motor truck will accommodate only a 68 in. height. 
For right-angle stacking, these big trucks with wide 
pallets need aisles at least 11 or 12 ft wide for safe 
maneuvering. 

The question then becomes: How light could the total 
load be made and still maintain a high rate of materials- 
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FIG. 1—Fork truck principle involves loads 
balanced about a pivot point, with lever arms 
a governing factor. In sketches above and in 
table below a standard 4000-Ib fork truck is 
compared with the new 2000-lb Marforge design. 


Load, lb 1000 2000 
Mast wheel, diam, in. 16 7 
Load center, in. 24 15 
Moment arm to pivot, in. 32 18.5 
Moment to be balanced, in.-lb 128,000 39,000 
Chassis length, in. 64 55% 
Chassis width, in. 42 3] 
Chassis weight, lb 

(inel. batt.) 6000-8000 2600 
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handling efficiency? How small could the truck be made 
and still have forward stability? Only a rider-operated 
truck was to be considered at first since such a vehicle 
is not limited by the walking pace of a man as are the 
“walkie” trucks (since added to the line). With rider 
trucks the unloaded speed can be safely stepped up 
25 per cent. A seated rider is safer, more comfortable and 
less subject to fatigue. 

It was decided to design for 2000-lb live load plus 
a 20 per cent overload at a 15 in. load center, or a 
tilting moment of 36,000 in.-lb (compares with 96,000 
in.-lb for a 4000-lb load at 24-in. load center). That 
means a 2000 lb load on a 30 x 30 in. pallet or a 
unit floor load of 320 lb per sq ft. Besides reducing 
the size of the truck, the smaller pallet makes storage 
more selective—no mixing of items needed on the same 
pallet. 

Reduced to its simplest form, the fork truck is designed 
on a see-saw principle, Fig. 1. On one side there is the 
load, on the other side the fork truck. The center of 
the front or mast wheels is the pivot point. The fulcrum 
arms are determined by load center distance (function 
of pallet size) and the mast wheel diameter on the one 
hand, and on the other, as a low limit, the longitudinal 
space occupied by the seated driver. 


Dimensions Compared with Standard Truck 


Comparative dimensions are given under Fig. 1 for a 
typical 4000-lb truck and the 2000-lb design contemplated. 
In the new Load-Mobile Fork Truck, the seat for the 
driver was located as far back from the pivot as possible 
without making the truck unduly long. His weight was 
not figured in the calculations for stability, but is a 
safety factor. The battery, located under the driver’s seat. 
is a 500-lb counterweight that does enter into the figuring. 
Other heavy elements such as driving mechanisms and 
controls were also located in this general area as far from 
the pivot point as possible. Welded steel plate construc- 
tion is used throughout. 

The mast was placed behind the pivot point also to 
achieve counterbalance. The two mast wheels were made 
7 in. in diam to reduce the actual load center distance. 
since the forks must clear them. Their 5 in. face gives 
suitable capacity. 

The height of the mast guides with telescopic mast 
down was established at 68 in. (Other heights are avail- 
able, however.) This height allows the fork truck to go 
into either motor trucks, trailers or freight cars. A 
maximum lift of forks of 8 ft and a free lift of 48 in. 
were provided. Free lift is the amount the forks can be 
lifted before the telescopic mast projects above the 
height of the mast guides (an item often neglected). A 
free lift of 48 in. is adequate for stacking under low 
ceilings as well as in freight cars or motor trucks. 

The masts can be tilted backwards 10 deg; forward 5 
deg. This movement provides stability for traveling up 
or down inclines with a heavy load and prevents loads 
slipping off. A simple hydraulic system operated by a 
series motor direct connected to a pressure pump, Fig. 2. 
does both the tilting and lifting. This system is easily 
controlled manually by heavy-duty valves and is perma- 
nently lubricated with its own fluid. The simplified design 
keeps the number of packing points at a minimum. The 
tilting ram is double acting, the lifting ram single act- 
ing with gravity return. Packing for tilting and hoisting 
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FIG. 2—Hydraulie pump bolted 
to end frame of series d-c driving 
motor with hydraulic valves and 
manual levers above. Lift chain 
is shown pushed away from its 
normal, vertical position. 












FIG. 3—Sketch of 
endless roller chain 
arrangement used 

to transmit overhung 
load on forks 

to mast guide 
surfaces. 
























FIG. 4-Control housing with the chain steering 
mechanism and ‘also the chain operating the 
disk brake mechanism. In this enclosure are 
installed the electrical contactors and the low- 
speed resistor (See Fig. 5). A large opening is 
provided in the drive and steer unit to admit 
three large motor cables, thus eliminating slip 
rings and loss in voltage. These cables twist a 
maximum of 90 deg either way. 















FIG. 5—Pedal controlled cam switches may be FIG. 6—Drive and steer unit seen from above, 
seen at lower left below low speed ribbon with one of the double-plate thrust bearings 
resistors. exposed at right. 
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FIG. 7—Cross-sectional view 
of drive-steer mechanism pic- 
tured in Figs. 4, 5, 6 and 8. 
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FIG. 8—Close-up view of chain-driven traction wheel with series 
d-c motor at top. “Deadman’s brake” is seen at right center. 


/_ -“Hi-reverse 


Hi, rev or forward e 


Foot pedal 


octuates switches - 


Resistor 


Ground 


—— internally 
Hydraulic +f. 
“| pump and mtr T~ 


S-I pq A-I 


or forword 


S-I \y__97 A= ground 


internally 


Armoture current wire 
Control circuit wire 


FIG. 9—Power and control diagram of Load-Mobile Fork Truck. 


rams were made interchangeable for simplified mainte- 
nance. 

Twin lifting chains were incorporated to multiply the 
ram lift and provide the important free lift. For mainte- 
nance reasons these roller chains were made identical 
with those used in the power drive and steering mecha- 
nism. 


In most lift trucks. wheels are used to take the force 


reactions on the mast guide surfaces due to the cantilever- 
type load applied to the forks. In the new design, instead 
of using one wheel on one axle at the top and bottom of 
the carriage on each mast guide, many wheels revolving 
on many axles Fig. 3 are secured in standard chain links. 
The principle is the same as that of a track-laying tractor. 
Five wheels, each 1 in. wide, may be in contact with the 
flat mast surfaces at any time. In effect the pressure 
is absorbed by a line of steel 5 in. long. Conventional 
arrangements may use one wheel 1-'% in. wide. 


Prime Mover 


The power drive and steer assembly is a removable unit 
that can be turned 180 deg under a 13-14 in. diam double- 
row ball bearing turntable, pictured in Figs. 4, 5, 6 and 
8 and shown in cross-section in Fig. 7. Drive wheel is 
10-14 in. in diam and 7 in. face with a pressed-on solid 
rubber tire that is replaceable. A 1-hp, 12-volt d-c series 
wound motor mounted in the same assembly drives 
through roller chain to an intermediate shaft and then 
to sprockets on each of the drive wheel. Sprocket ratios 
are such as to provide up to 4 mph full load, 5 mph no 


FIG. 10—Marforge Fork Truck provided 
with Ready-Power gas-electric drive in 
place of storage batteries. The fuel tank 
is under the operator’s foot. 
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FIG. 11—Modifications made in truck 
design to provide greater counter- 
balancing moment. 


load. Braking is done on the countershaft through a 
spring-set “deadman” type disk brake 7 in. in diam. 
Through cam actuated linkage it is released by the opera- 
tor through a roller chain and guide tube. The same pedal 
that controls the brake cams also controls motor speeds. 

A roller chain drive was chosen because it is highly 
efficient, stands heavy shocks and is easy to maintain. A 
5g-in. pitch chain is used throughout for maintenance 
interchangeability. 

A series d-c ball bearing motor drives the traction 
wheel because tests showed it to be the most rugged for 
the job. It accommodates its speed to load and floor 
conditions. If the floors are level and clear it drives 
faster. If loads are reduced, it speeds up. If the inclines 
are steep, the floors poor or the pallet is overloaded, 
the series motor slows down but delivers torque up 
to the stall point. Actually, maximum negotiable inclines 
are 10 deg with no load, 5 deg with rated load of 2000 lb. 
Low speeds are one-half of high speeds. 

For safety reasons we avoided driving through the mast 
wheels. In our design the steering wheel is the drive 
wheel. Since the weights are pivoted about the mast 
wheels, when the truck is overloaded beyond its very 
maximum capacity, the drive-steer wheel will be raised 
off the floor a slight amount, preventing the truck from 
moving. 

A 20-in. diam handwheel is used for steering. Through 
roller chain and sprockets with a reduction of 5:1 and an 
angular offset bevel gear arrangement at the wheel, total 
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reduction is 8:1 making steering easy despite the wide 
tire width. 

All shafts in the drive and steer unit are mounted in 
sealed-for-life ball bearings selected to eliminate the lubri- 
cation problem and to reduce friction. Sealed bearings 
mean less maintenance because dirt cannot get in and 
lubricant cannot get out. 

Neither keyways nor splines are used to connect 
sprockets to shafts. Instead, sprockets are welded to shafts, 
except in three instances: The large steering sprocket is 
bolted to the case it turns. Two sprockets are bolted to 
the drive wheel hub, in each case with four bolts, which 
we consider equivalent to integral construction. The 
motor sprocket, which carries the least torque, is at- 
tached to the motor shaft with tapered bore, key and 
nut, following standard motor practice. 


Control of Drive Motor 


Control of the drive motor is by heavy duty reversing 
contactors remotely controlled through sensitive snap- 
action switches and selector switches as indicated in the 
schematic diagram, Fig. 9. The selector switch provides 
either high and low speeds through ball bearing mounted 
pedal levers or low speed only for operation of the truck 
in congested areas. Low speed is effected by cutting in a 
ribbon type resistor in the series circuit. The foot pedal 
has four possible positions, besides neutral, and effects 
its control through disk cams and the snap-action switches. 
One switch is for forward, one for reverse and one for 
slow speed. 

Control of tilting and lifting rams is through manually 
operated hydraulic valves and associated snap-action 
switches to start and stop the pump motor through a 
heavy duty contactor. Lowering is by valve action only. 

The fork truck was designed primarily to be battery 
operated because it was intended for indoor operation 
in small plants. We felt that the quietness of the unit, 
the fact that there were no dangerous fumes being dis- 
charged into the atmosphere and the ease of control as 
well as the ease and low cost today of charging batteries 
was sufficient to warrant this design. 

Before long, however, we discovered that there were a 
number of plants with many ramps and conditions which 
necessitated prolonged operation, possibly 24 hr a day. 
In such cases a desire was expressed for a gas-engine 
operated unit but with all the other features which our 
machine possessed. We therefore adapted the gas-electric 
Ready-Power Unit, Fig. 10, to replace the battery, thus 
getting full advantage of electric operation and the fewest 
possible disadvantages of a gas operation. 

In many gas-operated trucks the horsepower of the 
engine is so high that it operates at very low throttle and 
consequently low efficiency. The vibration, the condensa- 
tion, the frequent acceleration and many other factors 
are conducive under these circumstances to excessive 
wear. In our case we chose a very efficient 12-hp, four- 
cycle, water-cooled engine direct connected to a generator 
which incidentally is also used as a starter for the engine, 
utilizing an ordinary 6-volt automotive battery for the pur- 
pose. This engine is under very close regulation by 
governor and other devices. It develops 12 volts con- 
stantly. The operator does not control the engine in any 
way. He operates the truck exactly as he would if it 
were battery operated and the engine conforms to the 
load required, maintaining an approximate constant 
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speed at all times. Inasmuch as the engine is not too 
greatly overpowered, it operates efficiently and at opti- 
mum temperatures. There is no clutch to wear out, no 
gears to mesh; just simple straight forward electric 
controls. 

Later we built a tractor unit which can be operated 
either by the gas-electric drive or storage battery. It 
appears to have a place in plants and hospitals where 
in certain areas extreme quietness is not required and 
then the gas-electric unit is used, but in other areas 
extreme quietness is necessary. To make the change the 
operator merely pulls the plug connected to the Ready- 
Power unit and replaces it with the plug from the battery. 

The original design was so successful in handling 2000 
lb loads on 30-in. pallets that some customers sought a 
similar lightweight machine to handle longer pallets. 
crates etc. that did not exceed a ton in weight, but had 
an increased load center. This was accomplished in three 
ways. Fig. 11: (1) Adding to the standard truck one to 
three counterweights of 106 lb each placed one on top 
of the other and curved to the turning radius of the truck. 


Sound Cancellation Used 
To Reduce Noise 


increasing the overall length by only 3-4 in. (2) Adding 
8 in. to the overall length of the truck, keeping the weight 
the same but increasing the resistance to overturning by 
raising the counterbalancing effect of battery, mechanisms 
and operator, and (3) adding the same counterweights to 
the long wheelbase units thereby increasing load center 
capacity further. Counterweights add to the tractive 
effort, particularly on wet floors. 

Design objectives were met: The total weight of the 
unit is only 2600 lb, lighter by a thousand pounds from 
the nearest comparable unit. Loaded weight is 4600 lb. 
With a length of 55-14 in. it is as short as any truck 
on the market. Width is only 31 in. which is ample for 
side stability even with a 48-in. wide pallet. It can 
be used on low capacity floors and in small, low-capacity 
elevators. It can stack pallets in narrow aisles and in low 
ceiling areas, including trucks and trailers. It can be 
used around presses and machine tools for handling 
dies and heavy parts. It has many other uses, including 
that of a tractor unit. Its 1-hp motor produces a drawbar 
pull of about 750 Ib. 000 





Solving Dynamotor 
insulation Problems 


R. L. BROWN, Design Engineer 
Electrolux Corporation 
Old Greenwich, Conn. 


PERFORMANCE SPECIFICATIONS On a gov- 
ernment contract for a dynamotor in- 
cluded the following requirements: 
Operation to be in an 85 C ambient 
temperature with temperature rise held 
to 50 C. Operating voltage was to be 
1000 volts, but tested at 2400 volts. 
The dynamotor is about half of the 
weight and bulk of its predecessor but 
its output is increased from 300 to 500 
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UsE OF THE PRINCIPLE of sound can- 
cellation has been found to be a prac- 
tical way to minimize objectionable 
transformer noise at field installations 
by engineers at the General Electric 
Power Transformer Department, Pitts- 
field, Mass. 

One of the first contributions to come 
out of the Department’s new $1,500,000 
Sound Laboratory, this method has been 
found capable of decreasing sound in- 
tensity levels by as much as 15 db at 
distances of 25 to 75 ft and greater. 

Sound cancellation, an old idea, con- 
sists of sending out two sound waves 
having the sounds of the same fre- 
quency, but opposite phase. The sound 
waves tend to cancel each other and 
cause a within a 


“cone of silence” 


watts. The size and weight limitations 
thus dictated the use of Class H_ in- 
sulation. In attempting to utilize Class 
H insulation throughout, problem was 
encountered in applying silicone-var- 
nished glass-fiber cloth for slot cell in- 
sulation. 

The disadvantage of available sili- 
cone-varnished cloth, as found by Elec- 
trolux engineers, was that it was tacky 
and not uniform. When layers of the 
cloth were stacked to be guillotine-cut 
to size, they welded or blocked together 
at the ends. It was necessary to sepa- 


localized zone. Since sound waves from 
a transformer often have a single fre- 
quency, adding a sound of the same 
frequency, but of opposite phase, tends 
to cancel out the noise of the trans- 
former. The added sound is supplied 
by a loudspeaker mounted on a trans- 
former tank and beamed in the desired 
direction. 


Sound cancellation may be success- 
fully used at substations in residential 
areas, but it is not the “cure-all” for 
transformer because cancelling 
out the sound in one direction tends 
to increase the sound intensity level 
in another. There are also limits to 
the distance and area where sound 


cancellation occurs. Oo0°o 


noise 


rate them by hand. The tackiness also 
made it difficult to slip the insulation 
into the slot cell. Lack of uniformity 
imposed need for close visual inspec- 
tion. 

Solution to the problem was the use 
of a glass-fiber cloth coated with sili- 
cone resin and mica. The insulation 
was evaluated and found to be superior 
as follows: 

1. Degree of uniformity greatly supe- 
rior in gage, finish and dielectric 
strength. 

(Continued on page 348) 
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FIG. 1—Curve of brake horsepower plotted against electrical 
input. With such data, the equipment designer can determine the 
horsepower requirements of a machine directly from the run test. 


rials in 


Selecting Drive Motors 


To that old, terse question, ““How big a motor?” 


there can be just as terse an answer: 


“*Let’s run it and find out.” Here are three current test 


methods for determining the horsepower requirements of heavy 


industrial machines. Included is 


a strain-gage 


technique that enables the designer to use 


almost any motor in the test runs. 


THERE ARE SOME BASIC TEST METHODS by which the horse- 
power requirements of completed but unmotored equip- 
ment can be determined. Often, the results of these tests 
are sufficient to enable the equipment designer to select 
the proper rating of drive motor directly without recourse 
to further computations. This is especially true when the 
machine or equipment is to function at constant speed or 
speeds, or when severe duty cycles are not involved. If 
the machine is to be subjected to complicated duty cycles 
(including plugging, repeated starts and stops, plug- 
reversals, etc.), the tests can provide sufficient data upon 
which calculations for proper motor rating can be based. 
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The three test methods to be discussed are as follows: 

(1) Calibrated Induction Motor. This is used to drive 
the equipment and the electrical power input is measured 
by means of single-phase or polyphase wattmeters. Brake 
horsepower is then found from curves of efficiency or 
brake horsepower vs kilowatt input. 

(2) D-C Cradled Dynamometer. Horsepower is deter- 
mined from torque and speed measurements. 

(3) Strain-Gage Torque Shaft. In this method, the 
torque input to the drive shaft of the equipment is meas- 
ured directly by means of strain gages. Any convenient 


electric motor of suitable rating may be used to drive the 
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FIG. 2—Curve of motor efficiency plotted against input power. 
This is somewhat less direct than the data in Fig. 1 and 
requires use of a formula in arriving at horsepower values. 


load since motor characteristics have no bearing on the 
test results. Again, horsepower is determined from 
readings of torque and speed. 

Calibrated-Motor Method. When the equipment is 
to operate at essentially constant speeds, the proper 
rating of the drive motor is often determined by tem- 
porarily coupling an a-c induction motor to the load and 
carrying out run tests. The rating of the test motor is 
selected on the basis of approximation. Output power 
measurements can be made from input kilowatt readings 
if the motor has first been calibrated against some form 
of absorption dynamometer. The polyphase wattmeter 
or two single-phase wattmeters are required for three- 
phase motors. Depending upon the voltages and currents 
involved, either potential or current transformers or both 
are needed. For calculating such power measurements, a 
curve of brake horsepower plotted against kilowatt input, 
Fig. 1, is a convenience because it is direct. Values of 
motor efficiency are sometimes plotted against input 
power for the same purpose, Fig. 2, and the following 
relationship used: 

(Efficiency) (kw input) 
Bhp —— (1) 
0.746 

The slip speed and, hence, the motor speed are the 
same for any specific load condition if the 60-cycle power 
frequency is accurate. This means that motor speed as 
well as brake horsepower can be taken from a calibration 
curve if so desired. Speed can be measured easily and 
accurately by finding the slip speed in rpm with a line- 
frequency stroboscope. The flashing light will cause a 
single mark on the shaft, such as a keyway, to appear as a 
multiple pattern dependent on the synchronous speed of 
the motor (see table). This pattern will always appear 
to rotate slowly at slip speed in a direction opposite to 
that of the shaft. By counting this slip speed in rpm with 
a stopwatch, the motor speed can be found by subtracting 
the slip speed from the synchronous speed. Thus: 


Nin — }, a Nguip (2) 


One practical method is to measure the time in seconds 
for some whole number of pattern marks to pass by a 
fixed point. 
formula: 


The motor speed is then given by the 


122 


roted ormoture current 





FIG. 3—Characteristics of typical dynamometer. Torque 
is essentially constant between 10 and 100 per cent of base 
speed. Constant horsepower is noted above base speed. 


60 M 
Nn N on — — (3) 
ey 
' 2 
where J, = true motor speed, rpm 


Nsyn = synchronous motor speed, rpm 
M = total number of marks counted 
T = time in seconds 
P = number of motor poles 


As an example, an 8-pole motor running on 60-cycle 
power causes the keyway image to pass by 40 times in 
34.5 sec. Synchronous speed is 900 rpm. Therefore. 

60 (40) 
Vi. = 900 ~— —— 900 17.4 
34.5 (4) 


882.6 rpm 


Note that using this method true motor speed can be 
found accurately to small fractions of an rpm. Such reso- 
lution and accuracy are not generally found in most types 
of speed-sensing systems employing tachometer gen- 
erators. 

The calibrated induction motor is suitable for field 
tests when permanently installed as well as for laboratory 
use. Precision portable wattmeters can usually be con- 
nected in place of switchboard instruments where accuracy 
requirements demand. 

Dynamometer Method. The d-c electric cradled 
dynamometer can be regarded as a highly universal piece 
of machinery, useful either as a driver or as an absorber 
of power. Adjustable speed is one of its best features as 
a driver and if a stable source of field and armature cur- 
rent is available the operator can hold a very steady 
rotational speed. When the device is used as an absorp- 
tion dynamometer, a steady load condition demands a 
stable excitation current. 

The characteristics of this type machine are essentially 
constant torque at speeds from about 10 to 100 per cent 
of the base speed for rated field and armature voltage and 
constant horsepower from the base speed up to the maxi- 
mum, Fig. 3. For very low speed and high torque (high 
armature current), forced draft cooling may be needed to 
augment the fan and armature windage. 

An important advantage of the cradled dynamometer 
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is that its bearing and brush friction losses do not 
introduce extraneous error. The reason for this can be 
understood by considering the construction of a dynam- 
ometer. In general it follows the design of a d-c rotating 
machine that can be run as a motor or driven as a gen- 
erator. The major difference is that the dynamometer is 
supported in such a fashion that the stator is free to 
rotate. Any torque generated by or exerted on the rotor 
is transmitted electromagnetically to the stator which 
tends to rotate. Actual movement of the stator is limited 
to only a few degrees since it is linked to a scale. The 
scale reading is proportional to the force attempting to 
rotate the stator. 

The torque required to overcome brush and bearing 
friction in the dynamometer does not appear in the scale 
reading. This is a fact because when the dynamometer 
is performing as a motor, the friction forces transmitted 
to the stator exactly balance the electromagnetic torque 
needed to overcome these forces. Consider the rotor to be 
operating in a clockwise direction. The electromagnetic 
torque that is supplied by the dynamometer to overcome 
friction reacts on the stator in a fashion that tends to 
rotate it counter-clockwise. However, simultaneously an 
equal torque is being transmitted to the stator by the 
friction effect itself. This friction force tends to turn the 
stator in the same direction in which the rotor is turning, 
or clockwise. Thus, the scale reading is unaffected by the 
brush and bearing torques regardless of their magnitudes. 

The one thing that does introduce an error is the wind- 
age drag exerted on the air surrounding the rotor. This, 
however, can be measured and corrected. Consider that 
the dynamometer is to be operated as a motor and that 
tests are to be run at four different speeds. The motor 
should be uncoupled, then run unloaded and the torque 
reaction measured at each of those speeds. The difference 
between the static or tare torque reading and each of these 
readings is the windage torque for each speed. This 
torque should not be charged to the driven machine but 
should be subtracted from it. A convenient method for 
compensating directly is to use the actual uncoupled 
torque reading at each of these four speeds as the zero 
torque condition for all tests made at the corresponding 
speed. 

While the dynamometer is running as a motor, the 
bearing-friction torque is exactly counteracted by the 
electromagnetic torque required to maintain a steady 
speed. A small amount of additional driving torque is 
needed to overcome the windage since this torque reaction 
is felt by the surrounding air rather than the torque- 
measuring instrumentation. 

When the dynamometer is operated as a generator, 
conditions are somewhat different. However, the basic 
principles remain. All bearing and brush friction torques 
are sensed by the torque measuring equipment and are 
included in the total indicated load. The torque reaction 
to armature windage is produced by the surrounding air 
and not by the torque measuring instrument. Therefore, 
the total torque is actually greater than the indicated 
amount because of the windage torque. Summarizing, the 
windage torque must be subtracted when the dynamom- 
eter is used as a motor and added when used as a 
generator. Bearing friction need not be considered. 

Measuring Dynamometer Torque. It is important 
to consider how the torque of a dynamometer can be 
measured accurately. One of the most common methods 
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is to use springless scales connected through linkages to a 
knife edge fixed on the side of the cradled stator. The 
stator itself must be statically balanced and its center of 
gravity should coincide with the shaft centerline to elimi- 
nate pendulum effects. The horsepower developed by a 
dynamometer for driving an unknown load is found from 
the equation: 


WR 2xN 
Hp = ————— (4) 
12 (33,000) 
where W = scale reading, lb 


R = length of lever arm, in. 
N = shaft speed, rpm 


Since many of the terms in Eq. 4 are constant, the 
formula can be expressed as follows: 


Hp = KWN (5) 
2nR 


12 (33,000) 


where K= 





For convenience, the knife edge is generally located at 
some lever-arm distance from the shaft such that constant 
K is an even fraction. For example, a small dynamometer 
may have a lever arm of 10.504 in. so that Eq. 5 takes 
the form: 

WN 
Hp 
6000 

Torque measurements can be made from both clockwise 
and counter-clockwise directions with the same scale if a 
simple reversing linkage is used for a two-sided knife 
edge. However, the scale and the stator should both be 
preloaded slightly in the direction they are to go under 
loaded conditions. These precautions should eliminate 
errors due to the weight of the reversing linkage and to 
the lost motion of this linkage as the load is reversed. 
Linkages can be a multiple source of ratio error and fric- 
tion hysteresis unless they are continually maintained in 
top condition. 

Another method of torque measurement is available 
which reduces these errors by the use of a directly con- 
nected strain-gage load beam. This device consists of a 
simple cantilever beam fixed at one end and connected to 
the dynamometer stator at the other end through a short 


Stroboscopic Patterns 
Related to Synchronous Motor Speed 





reer 














FIG. 4—Directly  con- 
nected strain gage can be 
used to measure stator 
reactions in dynamo- 
meter. Load beam con- 
sists of a simple canti- 
lever beam fixed at one 
end and connected to the 
cradled dynamometer 
stator at the other 
through a short rod with 
two spherical self-align- 
ing bearings. 


rod with two spherical self-aligning bearings, Fig. 4. The 
bending strains near the root of this beam are sensed by 
four bonded-wire strain gages connected as a_ bridge 
circuit. The bending strains developed are proportional to 
the load applied to the beam and can be measured with 
high accuracy by a null-type instrument employing a 
second bridge, a power supply and an electronic amplifier. 
The load-sensing bridge is arranged so that two strain 
gages are in tension while the other two are in com- 
pression. 

This circuit gives four times the sensitivity of one active 
gage alone. Unwanted effects, such as those from tem- 
perature changes and axial forces, are cancelled out auto- 
matically. The system is completely reversible as the 
strain gages are linear for both tension and compression 
strains. Also, the direct connection between the load 
beam and dynamometer allows either clockwise or 
counter-clockwise operation without correction for preload 
weights. Torsional deflection of the stator is very small 
when fully loaded because the load is inherently stiff. 

It is important that the moment arms of both the load 
beam and the dynamometer casing be dimensionally 
stable, otherwise the accuracy will suffer. The support 
of the fixed end of the load beam is not critical because 
the true moment arm is the distance from the load point 
to the centerline of the strain gages. 

This type of load-measuring instrumentation lends itself 
to remote reading because a long connecting cable has 
very little effect on the calibration. Final calibration of 
the entire system can be carried out after assembly if 
precise knife edge supports are available on the dyna- 
mometer casing for hanging known weights. If fluctuating 
loads make accurate readings difficult, some form of 
viscous damping may be necessary to reduce pointer 
oscillations. Electrical meter damping is useful to some 
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extent. However, it is usually better to reduce the 
oscillations at their source. This can be done with an oil- 
filled dashpot, preferably one with a controllable re- 
striction. 

Torque-Shaft System. In the third method for de- 
termining the horsepower needed to drive a given load. 
the latter is again coupled to a test motor of appropriate 
rating. In contrast to the calibrated-motor method first 
described, the characteristics of the drive motor are not 
critical. It is necessary only that the test motor be able 
to accelerate the load to the desired speed. 

In the strain-gage torque shaft system, the actual torque 
transmitted through the shaft is determined directly. This 
is done by measuring the surface strain of the rotating 
shaft between the driving and driven machines. Four 
bonded-wire strain gages are mounted on a shaft section 
such that the tension and compression strains are detected 
along 45-deg helical lines. These gages are connected in a 
Wheatstone-bridge circuit so that two gages are in tension 
when the other two are in compression. The individual 
signals are electrically combined to give an output four 
times as great as that of one single gage. The shaft is 
fitted with four silver slip rings to make the electrical 
connections to the power supply and indicating instru- 
ment. All brush contacts are outside the bridge arms so 
the effects of spurious resistance change are minimized. 
The strain-gage shaft itself is equipped with gear-type 
flexible coupling halves so that it can be installed as a 
spacer piece between the two machines, Fig. 5. 

One of the many advantages of this type of torque 
measurement is that a wide variety of drivers can be used 
effectively with high accuracy. Conventional non-cradled 
d-c motors are useful as adjustable-speed drivers but this 
advantage is reduced by the complications involved in 
conventional calculation of output horsepower. Motors 
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geared either up or down can also be used with this 
direct system of torque measurement in the output shaft 
without regard for the gear losses. This instrument in 
effect transforms a relatively inexpensive standard driver 
into one capable of highly accurate power determination. 

The torque shaft is adaptable to field tests on equipment 
where there is a gear-type coupling between the driving 
and driven machines. If there is a coupling spacer shaft. 
it can possibly be replaced by a torque shaft and adapter 
pieces, if required. Since the torque measurement is 
direct, the tests of the one machine do not depend on 
measurements from the other machine. 

Similarly to the case of the cradled dynamometer. the 
brake horsepower is determined by the relationship: 

2nTN 
Bhp = ————— (6) 
12 (33,000) 

T = torque, in.-lb 
N = shaft speed, rpm 

Krom this it can be seen that the rotational speed has 
importance equal to that of the torque in both the dyna- 
mometer and torque-shaft methods. Many performance 


where: 


tests must be made at constant speed as the load is varied 
from low to high, and again. the 60-cycle line operated 
stroboscope proves very useful. Instead of indicating the 
slip speed of a rotating pattern, the flashing light provides 
a stationary pattern to show instantly whether the speed 
is correct, too high or too low. This method has its prac- 
tical limitations as far as available speeds are concerned: 
however, by using precision frequency standards other 
than 60-cycles for triggering the flash rate, many more 
speed settings can be used with high accuracy. 

A light flashing at 60 cps will cause a shaft to appear 
stationary if its speed is 3600 rpm, 7200 rpm, 10,800 rpm 
or any multiple of 3600. Blurring will result at extremely 
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FIG. 5 — Strain-gage 
torque shaft is shown 
here installed between 
driving and driven ma- 
chines. Main advantage 
of this method is that the 
results of the tests are 
practically independent of 
the characteristics of the 
motor available to drive 
the load during tests. 


high speeds if the flash is not sufficiently short. For ex- 
ample, a blur of about 0.05 in. will occur if a stroboscope 
of 10-microsec flash duration is used on a 6-in. diam shaft 
coupling running at 15,000 rpm. For conventional speeds 
the shaft pattern shows up clear and sharp. 

Multiple shaft patterns are used for speed increments 
smaller than 3600 rpm and the following formula applies: 
Speed increment (rpm) = 3600 

X 
where X = number of evenly spaced marks in the mul- 
tiple pattern. 

This means that a 12-bolt coupling can be used as a 
pattern to set speeds which are multiples of 300 rpm, such 
as 2100. 3900 and 11,700, up to the limit of excessive 
blurring. Simple patterns are easier to interpret and 
should be used wherever possible in preference to multiple 
ones with many marks. Stripes painted uniformly around 
the shaft or coupling provide the easiest way of estab- 
lishing a multiple pattern and these in turn can be double 
or triple spaced while running to give smaller speed incre- 
ments. Gear teeth and coupling bolts give precise patterns 
but are seldom suited for the speeds involved. For fine 
speed steps it may be necessary to use a hand or other 
type tachometer to determine the approximate speed. 

When the pattern appears stationary the speed is true, 
but if it drifts in the direction of shaft rotation the speed 
is too high. Conversely, if the pattern rotates in the 
opposite direction the speed is too low. This phenomenon 
provides an instant check on the speed at any time. 
Constant-speed runs are a great convenience in tests where 
discrepancies would require tedious adjustment of data 
to a fixed speed. Centrifugal pump and compressor 
tests are in this category and their computations, involving 
the Ist, 2nd and 3rd powers of the speed ratios, can be 
eliminated entirely through close speed control. O O O 
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New Developments 
in Automatic Production 
or Electronics 


A status report on several phases of the overall 

automatic production program: A machine for inserting 

24 different components into a printed circuit board, an automatically 
programmed punching machine, an adaptation of the Tinker-toy 
technique, and a components manufacturer's viewpoint 


on special packaging are reviewed. 


ProcreEss in the mechanized production of electronic 
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equipment continues at a rapid pace. Techniques shown 
in the laboratory stage just a year or two ago are now 
beginning to appear in commercial forms. In recent weeks 
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several companies have described their progress in vari- 


——.. 


ous phases of the overall program, such as automatic 
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insertion of components into a printed circuit board or 
card, automatic punching of holes in laminate boards for 


fe 


printed circuits, an adaptation of the Tinkertoy tech- 
niques, and the handling of components. These are dis- 
cussed in this article. 


Autofab Component-Insertion Machine 


The Autofab machine for automatically attaching com- 
ponents such as resistors, capacitors, inductors and trans- 
formers is an outstanding example of recent progress in 
the field of mechanized assembly. It was designed by Dr. 


FIG. 1—Overall view of the Autofab machine 
developed by the Mechanical Division of General 
Mills. This machine automatically inserts from 1 
to 24 electronic components, resistors, capacitors, 
transformers, diodes and the like, into printed 
circuit boards. Normal speed is 20 assemblies per 
min or nearly 10,000 in an 8-hr day. 
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FIG. 2 (Top left)—Head end where 
printed circuit cards are fed from the 
magazine in the turret onto the con- 
veyor. As the cards move down the 
line, they stop in turn under each of 
the 24 attaching heads, the first and 
second of which are shown here. The 
turrets containing the printed circuit 


FIG. 3 (Top. right)—Resistor with 
axial leads about to be inserted into a 
partially assembled printed circuit 
card. The leads are already bent to the 
proper spacing for insertion into the 
holes in the card. Wrap-around sleeves 
are on the leads to give an off-the- 
board mounting. 


printed circuit card. A pulse transform- 
er is shown about to be made ready 
for insertion into the card. 


FIG. 5 (Bottom _ right)—Completed 
assemblies move out of the machine. 
In this case 11 different components 


cards and components all automatical- 


ly rotate as a magazine empties to FIG. 4 (Bottom left) 


bring full ones into operating posi- 
tion. 


Cledo Brunetti and his engineering associates at the 
Mechanical Division of General Mills. The machine was 
built by General Mills in Minneapolis. Minn. and was re- 
cently delivered to International Business Machines Cor- 
poration for installation in its Kingston, N. Y. plant. 

The Autofab machine, shown in Figs. 1 through 6, will 
be used by IBM in the production of printed circuit sub- 
assemblies for large electronic computers being built for 


the U. S. Air Force. Each computer requires thousands of 
such units. Estimated capacity is more than 200.000 


assemblies a month. based on a 40-hr week. Three 
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Components of 
a wide variety of sizes, polarized or 
unpolarized, may be inserted in the 


have been inserted, but any quantity 
from 1 to 24 may be used. Minor re- 
design would enable the machine to 
handle more than 24 components. 


people, two operators and a supervisor, operate the basic 
machine. 

The principal parts are a feeding mechanism for the 
printed circuit base plates, 24 attaching heads complete 
with controls and components feeders, a conveyor system 
for moving base plates along the assembly line, a position- 
ing mechanism for locating base plates under the attach- 
ing heads, and interlocks to insure proper sequencing. 
Power is supplied by an electric motor and compressed 
air. 


\ companion machine to prepare and load components 


127 

















FIG. 6—Sample printed wiring card with components attached by the 
off-the-board method. These may be attached close to the card and at 
any desired angle. Cards varying in dimension from 2 to 10 in. in 
either direction may be used in the Autofab machine. 


is under construction. In the new machine, components, 
except polarized ones, are simply poured from the pack- 
age into a hopper. The preparation machine straightens 
and trims leads, puts on wrap-around sleeves (for the 
IBM machine) and loads components into magazines that 
are simply hung on the attaching head turrets. 

In operation the printed circuit feeder is loaded with 
base plates (capacity 400 plates with protruding lugs 
and more without lugs) and each of the 24 heads is 
filled to capacity (about 600) with components. All 
attaching heads, controlled by a cam shaft. operate 
simultaneously. As each printed circuit plate reaches a 
position under an attaching head, the conveyor system 
stops momentarily, the head attaches its component and 
the conveyor resumes its progress. When the plate reaches 
the next head, the same operation is repeated until all 
24 separate components have been attached. 

For circuits carrying less than 24 eomponents, only as 
many heads as are required are used. The system is com- 
pletely flexible in this regard. It is not tailored to a 
single circuit. IBM, for example, plans to use the machine 
for several hundred different assemblies. 

After completing the full cycle. the fully assembled 
unit is fed onto a conveyor for the next operation, either 
inspection or automatic dip soldering. General Mills is 
building an automatic dip soldering machine designed 
by IBM as a companion unit to the basic machine. 

Loss of operating time is eliminated by use of multiple 
magazines on the base plate feeder and the attaching 
heads. Magazines are turned automatically so that when 
one is emptied of components, a full chamber immedi- 
ately moves into operating position. The empty magazines 
then can be filled while the machine is running. 

Quality control and avoidance of waste are achieved 
through uniformity in the attachment process and by 
automatic stoppage of the machine upon improper or 
incomplete attachment of any one of the separate com- 
ponents. As an example, if a head has exhausted its 
component supply and has not been refilled, a warning 
light flashes on that particular operating unit and the 
machine stops. 

The machine can be adjusted to accommodate printed 
circuit plates of varying lengths and widths with either 
dimension variable from 2 to 10 in. Minor design 
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changes would permit use of other sizes. The attaching 
heads are interchangeable (attached by two bolts) and 
can be located in any station position in the line. They 
weigh about 25 lb and can be carried easily by one man. 

There are no shock loads or abrupt changes in velocity 
imposed on the circuit cards or the components. All 
attaching forces are applied directly to the component 
leads and none of the bodies, so damage to components 
is eliminated. The methods of shaping leads can be used 
on a wide range of components with minor adjustments. 
Several modes of attaching components to the circuit 
cards are available such as flat on the board, with a 
“stand-off” from the board, or mounted in holes spaced 
closer together than the length of the component. Polar- 
ized components such as diodes, capacitors and trans- 
formers can be handled with proper orientation, because 
magazines are designed so they may not be put into the 
turrets backwards. 


An advantage of this system is that continuous pro- 


duction is possible. The feeder can be kept supplied 
by adding components at any time during the operation. 
Standard components may be used without the need for 
special processing or the additional cost of tapes or 
other carriers. 


Stacked Deck Circuits 


The Tinkertoy technique*-that received considerable 
attention at the time it was announced about 114 years 
ago has been adapted to commercial production by ACF 
Electronics, a division of ACF Industries. The Compac 
unit, as it is called by ACF, is shown in Fig. 7. It con- 
sists of several decks on which circuit elements such as 
resistors, capacitors and inductors are formed, plus a 
specially designed socket. The Tinkertoy technique has 
been improved in that the small holes in the printed 
circuit panel through which the 12 wires were inserted, 
have been eliminated. Rather than using the round socket 
and socket hole of Tinkertoy with the 12 surrounding 
holes for the wires, a square socket and socket hole are 
used. The hole is large enough to accommodate the 12 
wires around the periphery of the socket. After the Com- 
pac is inserted, with the wires extending through, a jig is 


* See “Automatic Production of Modulur Electronic Subassemblies,’’ Evecrricar 
Manuracturinc, November 1953, page 156 
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FIG. 7—The principles developed in the 
Tinkertoy project have been adapted in 
this commercial version of the stacked 
deck unit. Note the square socket. 


used to bend the wires over the edge of the panel (Fig. 8). 
after which they are dip soldered. This simplifies by a 
considerable degree the assembly of the Compac units 
into the printed circuit panels by eliminating the necessity 
of threading the wires through the 12 small holes. 

ACF engineers report that the circuit elements formed 
on the ceramic decks of the Compac units can be made 
in various tolerances. ACF carbon resistors are available 
in values from 10 ohms to 10 megohms with tolerances 
on resistance of 5, 10 or 20 per cent. ACF expects to 
be producing resistors having a tolerance of | per cent 
within the next year. Capacitors having capacitances 
from 5 mmf to 0.25 mf are made for working voltages of 
200, 400 and 600 volts. They also are available in three 
tolerances. In addition, there is available a high temp- 
erature capacitor in the range from 1 mmf to 1000 mmf 


in the 300-volt series. Inductors have values from 0.25 , 


mh to 500 mh with a tolerance of plus or minus 20 per 
cent. 


Programmed Punching Machine 


An automatic punching machine for punching 0.52 in. 
diameter holes at 0.010 in. grid intersections in printed 
circuit boards was designed by engineers of the Engineer- 
ing Products Division of Radio Corporation of America. 
It is programmed by a glass-base cloth tape into which 
master holes are punched to produce any combination of 
component holes in the boards. 

The machine will perforate any combination of holes 
in any circuit pattern contained on a board up to 6 
by 17.6 in. in only 45 sec at the rate of 12.000 holes 
per sec. Either glass-base or paper-base laminate boards. 
either 44 or 4» in. thick, may be used. The pattern of 
holes to be punched may be changed in about 6 min 
by changing the tape in the machine. This new machine 


is shown in Figs. 9 and 12. 


Components for Mechanized Production 


Manufacturers of electronic components have been 
faced with a problem of packaging their products to fit 
into the various assembly systems adopted by their 
customers. International Resistance Company reports 
that they have been asked on numerous occasions to 
package 14-watt carbon resistors in at least eight different 
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ways. Their viewpoint on this is discussed in the follow- 
ing paragraphs. 

The electronic components manufacturer has, over the 
years, developed a high degree of mechanization to pro- 
duce greater quantities, higher quality and lower cost 
components. In spite of this, many equipment manu- 
facturers fail to look into the methods used by the com- 
ponents manufacturers and this wealth of information is 
ofttimes untapped. “After all,” IRC asks, “who should 
know more about handling of electronic components than 
the electronic component manufacturer who has been 
handling them in mass production quantities for many 
years?” 

Successful automation should result in at least some, 
if not all, of the following advantages: (1) Higher pro- 
ductive capacity, (2) lower cost, (3) higher quality of 
product, (4) fewer service problems and (5) more pro- 
duction per unit of manufacturing area. 

The equipment manufacturer is at times impressed 
with what seems to be a very efficient piece of automation 
equipment, only to find that the special packaging of the 
components increases the cost of those components be- 
yond the savings accomplished with the automatic as- 
sembly equipment. 

As an illustration, with efficient mechanized production 
IRC can produce a '%-watt 20-per-cent-tolerance, insu- 
lated resistor which passes MIL R-11 “GF” character- 
istic (calling for a low temperature coefficient and a low 
voltage coefficient) for 1.2 c. each in quantities of 5000 
or over. The resistors must operate at rated load in room 
temperature for many hours with minimum change; pass 


FIG. 8—The square socket of the ACF Compac unit is 
inserted in the hole of the printed circuit board and the 
wires are bent over by the jig and later dip soldered to 
the printed wiring. 
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certain overload tests with minimum change; have satis- 
factory humidity characteristics and pass salt water 
immersion tests; stand up under long term shelf life con- 
ditions: be properly color banded and insulated; meet 
solder-pot tests and tests for security of terminals. This 
example points up the pitfall of asking that special pack- 
aging be used to fulfill unusual requirements. 

Because of automation, IRC now supplies these resis 
tors in an automation package (Fig. 10) of 2500 re- 
sistors, neatly packed with straight leads, the package 
measuring 1042x4x2 in. However, there have been 
requests for 14-watt resistors to be packed in the fol- 
lowing different ways: 


1. Quantity of 2500, with straight 
oriented in a box (Automation Pack). 


leads neatly 


2. Resistors taped or belted, with the tape covering 


the ends of the leads and delivered in reels containing 
1000, 2000 or 5000. Also, with two bands of tape lo- 


cated at different positions between the body and the 
end of the lead. 


3. Resistors in reels, but taped to pressure sensitive 
tape. with the tape over the body of the resistors. 


1. Resistors packed in corrugated cardboard strip. 


FIG. 9—Automatic RCA 


punching 


5. Resistors placed in corrugated continuous strip so 
that they may be shipped in reels. 


6. Resistors stuck into styrofoam strip for unitized 
package. 


7. Resistors delivered in metal cartridges with emp- 
ties to be returned for refilling so that a continual flow 
of refills and empties would be going back and forth 
between supplier and user. 


8. Resistors packed in cardboard cartridges similar 


to No. 7. 


To deliver this component in two, three, four or five 
different types of packages, the cost must necessarily 
increase. Therefore, the answer might seem to be for 
everyone to standardize and thus design automatic equip- 
ment around one of the above packages. This, of course. 
immediately brings up the valid objection that this 
would limit the machine designer, since even if he did 
develop a better handling method it would be unlikely that 
he could again bring about a new standard. 

For greatest efficiency and latitude in machine de- 
sign, it is suggested that any special packaging be done 
in the equipment manufacturer’s plant rather than in 
that of the component manufacturer. The advantages 


machine which 


punches holes in a pattern determined by master holes 
in programming tape. Pattern of holes is changed quickly 
by changing programming tapes. Selling price is ex- 


pected to be about $14,500. 













































of such a plan include the following: (1) Fresh stock 
is more readily available to be placed on belts, in cart- 
ridges or in reservoirs; (2) a single part number would 
be used for the component regardless of its end-use: 
(3) less storage space inasmuch as some components 
on reels take up to four times as much space as the auto- 
mation pack; (4) the possibility of increased cost for 
special reels, containers or cartridges is eliminated; (5) 
flexibility of stock handling and material control is 
facilitated and (6) design changes in automation system 
need not be compromised by an inflexible package. 

It has been said that if the component supplier could 
get the product from the end of his line to the beginning 
of the user’s line with a minimum amount of packaging, 
it would go a long way toward solving some automation 
problems. At first this sounded so fundamental that it 
almost seemed naive. However, this approach has been 
successfully followed. The automation package was 
developed so that resistors may be shipped to the user 
who can readily hopper-feed them into a moving metal 


d 


rack or a magazine from which they can be picked off 
mechanically into strips, cartridges, tapes, or directly into 
inserting heads of printed wiring lines. 

The problems and solutions given here may be some- 
what easier for the resistors than for some other com- 
ponents. However, the approach seems to be fundamen- 
tally applicable to many other components. Oo00 









FIG. 10—To facilitate use of resistors in automatic assembly 
machines, International Resistance Company uses their auto- 


mation package in which resistors are arranged with all leads 
parallel. 


FIG. 12—Mechanism of the automatic punching machine of 
Fig. 9. Punched “piano roll” tape at top passing over sensing 
bar (white strip under tape) controls solenoid for each of 
98 punches. Printed circuit board is shown at right. 


FIG. 11—Resistors from the 
IRC automation pack are fed 
directly into the hopper of this 
lead wire cutting machine. 






























































































































































Aluminum Brazing Sheet 
Reduces Fabrication Costs 


Example of its use in the brazed tank bodies of electric 










steam hand irons points to design economies that can be applied to 


A. J. HAYGOOD 

Development Division 

ALUMINUM COMPANY OF AMERICA 
New Kensington, Pa. 


PRIMARY among the advantages of us- 
ing aluminum and aluminum alloys for 
sheet metal components is the lower 
cost of aluminum as compared say 
with brass and stainless steel. In addi- 
tion, fabricating costs can be reduced 
when special aluminum products are 





many other classes of sheet metal components. 


used. For instance, in a_ brazed as- 
sembly, the use of brazing sheet elimi- 
nates the hand application of filler metal 
in the form of wire or sheet. A recent 
example of the fabrication economies 
obtainable is found in the development 
of the aluminum tank of an electric 
steam hand iron. In this article, selec- 
tion of structural materials and brazing 
methods for joining the aluminum parts 
will be related to appropriate design in 
the hope that designers of other parts 


FIG. 1—Photomicrograph of 
cross-section of Alclad 
3003-H14 sheet showing 
results of protection to core 
metal afforded by cladding. 
Corrosion has spread 

in the cladding rather than 
penetrating or pitting 


the core. 











FIG. 2—Photomicrograph of 











cross-section of T-joint 


made from No. 100 Brazing 











Sheet. The uniform fillet was 

















produced from the flow of 
brazing alloy clad to 














one side of the sheet members. 











The other surface is 














covered with a zine-containing 
alloy to electrolytically 


protect the core metal. 











may find advantages they can apply. 

Because of their light weight, cast 
aluminum alloys have been used for 
sole plates in most irons for years.* 
Further weight saving can be obtained 
in steam irons by making the tank 
body of aluminum also. In certain de- 
signs, the favorable thermal conduc- 
tivity of the metal is also a factor. 

Selection of Sheet Materials. The 
steam tank portion of the iron presents 
a corrosion problem, especially the 
danger of perforation. Fortunately, this 
can be met by using a standard Alclad 
3003 sheet for the tank hood, and a 
special brazing sheet for the tank 
bottom. 

Alclad 3003 sheet is composed of a 
core of 3003 aluminum alloy (alumi- 
num and 1.2% manganese) clad on 
one or both sides with 7072, a 1 per 
cent zinc-aluminum alloy. The cladding 
is anodic to the 3003 material and 
should corrosive conditions develop in 
the steam tank, the cladding will sacri- 
ficially corrode, Fig. 1, and thereby 
protect the under-lying metal. Such 
a material has been used with excellent 
results for years in applications rang- 
ing from tea kettles to tubular heat 
exchangers. In the case of the steam 
tank, the sheet is clad only on one 
side, the inside. 

For production economy, an _ initial 
and major design decision was to 
assemble the tank and cover sheet 
metal parts (5 in all) by furnace braz- 
ing rather than by autogenous welding. 
In brazing, filler metal is supplied to 


* For a method of cladding aluminum sole plates with 
stainless steel, see “‘Two Problems Solved by Alumi 
num Bonding,”’ Evecrrica, Manuracturinc, February 
1955. page 142. 










nts by means of a wire placed at 

e joint, by shims of brazing sheet or 
ittened wire, or by a brazing alloy 
ladding on a sheet member of the 
ssembly. The filler alloy will flow 

considerable distance by capillary 
ittraction, but will be stopped by burrs 
m the sheet edges or by an excessive 
ap in the fit. 

In furnace brazing, clearance for 
oints (where this is necessary) should 
a maximum of 0.004 to 0.006 in., 
lepending on the length of lap. Uni- 
form fillets will form on both sides 
if the joint in such cases, as well as in 
1 metal-to-metal line contact fit. Re- 
pair of any skip in the fillet is a 
simple matter with a torch. 

The assembly should be designed to 
have the components self-jigging so 
that the only fixtures required are those 
to support the assemblies through the 
furnace. Spot welding and mechanical 
staking are two convient methods by 
which the assembly can be integrally 
jigged. Fixtures should be made of 
stainlesss steel. In addition to sup- 
porting the units, such fixtures will 
insure uniform air circulation around 
the assembly, thus providing even heat- 
ing of the parts. 

Since brazing fluxes are corrosive 
in the presence of moisture, provision 
must be made in the design to prevent 
entrapment of flux during brazing, as 
well as to allow removal of residues 
after brazing. To prevent entrapment, 
the lap width of joints should be held 
to the minimum required to develop 
parent metal strength, usually 114 to 
2 times metal thickness. Flux removal 
is accomplished by a hot water wash 


plus a 3- to 5-min dip in a solution 
containing 10 per cent nitric and 14 
per cent hydrofluoric acid. The as- 
sembly should be agitated in this solu- 
tion, thoroughly drained and rinsed in 
cold water. 

The special brazing sheet recom- 
mended for steam iron tanks is 3003 
aluminum alloy sheet clad with a 
brazing alloy on one surface and zinc- 
containing alloy on the other side, 
known as No. 100 Brazing Sheet. The 
zinc cladding should be on the inside 
of the tank. Fig 2 illustrates how the 
brazing alloy flows to form a fillet with 
both brazing alloy face and the zinc 
alloy face in a T-joint. 

In an aluminum steam iron, all 
fittings and fasteners contacted by the 
water must be of materials compatible 
with aluminum. If aluminum is not 
used for such parts, 18-8 stainless steel 
is a preferred substitute material where 
the parts are in contact with fresh 
waters. Brass should definitely be ex- 
cluded since it may cause corrosion and 
perforation of the aluminum. Stainless 
steel components should not go through 
the brazing cycle but should be de- 
signed to permit assembly afterward. 
A tapered thread will provide a leak- 
tight joint in the water reservoir. 

Steam Iron Design. A cross-section of 
a typical aluminum steam iron is shown 
in Fig. 3. This assembly is designed 
to be brazed in the upside-down posi- 
tion to take advantage of a brazing- 
sheet bottom which is formed with a 
down-turned flange to fit snugly in 
what is now the top half of the tank. 
Before brazing, flux is applied to the 
joint where the bottom and top meet. 


\ machined aluminum fitting in the 
bottom of the tank serves as steam exit 
during ironing. This fitting has a shoul- 
der which will aid the formation of a 
fillet by providing a corner to hold the 
filler metal. The metal for this fillet 
comes from the brazing alloy cladding. 
One of the more satisfactory alloys for a 
machining and brazing operation is 
6063, (aluminum, 0.4% silicon, and 
0.7% magnesium). In the heat-treated 
and aged condition, this material has 
machining characteristics similar to 
6061-T6 (aluminum, 0.25% copper, 
0.6% silicon, 1% magnesium and 
0.25% chromium). Except for its lower 
melting range, 6061-T6 would normally 
be preferred over 6063 for this applica- 
tion because of its higher strength and 
slightly better machinability. 

The formed sheet baffle is made of 
brazing sheet, with the brazing material 
on the side in contact with the surface 
to which it is joined. The baffle is 
spot welded in place prior to the braz- 
ing cycle. 

A water-filling tube of 6063 alloy 
(also chosen for machinability and 
amenability to brazing) is shown at the 
front (lower right in sketch). One 
end is flared to hold the tube in the 
hood. Alignment can be maintained 
by a force fit between the tube and the 
hole, but there should be no tendency 
for the tube to move when the assembly 
is placed in the furnace fixture. Filler 
metal for this joint is supplied by a 
ring of brazing wire placed as shown. 
The joint is slightly below the surface 
of the hood, and there is no restriction 
or crevice to prevent drainage of flux 

(Continued on page 348) 


FIG. 3—Cross-sectional view of an aluminum tank for an electric steam iron shown 
in an upside-down position for furnace brazing. Tube at lower right (front) is 
for filling; tube in middle, for thermostat shaft, slot at rear for electrical cord. 
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Automatic Quality Control in Terminal Installation 


B. B. BASCHKIN 

Assistant Development Engineer 
Burnpy ENGINEERING Co., INc. 
Norwalk, Conn. 


To GUARANTEE quality 
control of compression terminations, 
Burndy Engineering Co., Inc., has de- 
veloped an automatic device that pro- 
vides 100 per cent inspection of the 
most critical factor in any compression 
terminal installation—the depth of 
indent. This new control unit, was 
designed for use with a_ standard 
Burndy pneudraulic rack-type Hypress 


CONTINUOUS 


Y29BUC, for installation of terminals 
on copper and aluminum cable No. 8 
through 4/0. A time-delay relay and 
an arrangement of limit switches are 
incorporated in the electrical control 
circuit that accomplishes the following 
objectives: 

(1) Assures that the terminal has 
been properly installed by advising the 
operator if it is not. 

(2) Prevents operation of the power 
tooling unless compression dies have 
been properly positioned. 

The complete equipment, Fig. 1, con- 


TDI-3 
(timed close ) 


sists of a ram and die, electrical con- 
trol cabinet and a pneumatic pumping 
element. The latter consists of a free 
piston within a cylinder. Air from an 
external source of supply is admitted 
to one end of the cylinder at an oper- 
ating pressure of from 75 through 125 
psi. The other side of the cylinder is 
filled with hydraulic fluid, which is 
built up to a maximum pressure of 
5700 psi by virtue of the difference in 
the cross-sectional areas of the air and 
oil sides of the piston. The hydraulic 
fluid is used to actuate the ram. 

After the wire has been inserted into 
the terminal, the assembly is placed on 
the die. The ram or indentor is then 





Warning 





(timed close) 


FIG. 1—Complete equipment for attaching compression- 


type terminals to cable ends. Hydraulic press and control 
unit are on table while air-operated hydraulic pump and 


foot switch are shown on the floor. 
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tool. Time-delay 
pressing cycle. 


FIG. 2—Schematic wiring diagram for control of power 
relay assures proper completion of 
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For kitchen remodeling use, Norge is selling its built-in ovens 
and surface cooking tops installed in steel utility cabinets of 


harmonizing colors, made by 


Toledo 


Desk & Fixture 


Corp., 


Maumee, Ohio. Economy is affected by eliminating a custom 


installation. For other design 


trends in 


built-in range units, 


see “Designing Safety into Built-In Appliances, ELectrica MANvu- 


FACTURING, March 1955, p. 102. 


forced into the terminal, swaging it in 
such a manner so as to provide an 
excellent electrical and 
bond between the 


mechanical 
terminal and the 
conductor. The depth to which the in- 
denting member penetrates into the 
terminal is the most critical factor 
that determines both the electrical as 
well as the mechanical characteristics 
of the resultant terminal assembly. 
Mating surfaces on the indentor and 
die are so dimensioned as to control 


Design of Overload 


F. D. SEAMAN, Chief Electrical Engineer 
Detroit Mitiinc Currer Co. 
Farmington, Michigan 


MEASUREMENT of current drawn by the 
drive motors of machine tools has been 
increasingly used in recent years for 
the detection of overload conditions 
due to such faults as dulled or broken 
tools and chip congestion. To give the 
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the maximum depth of penetration of 
the indentor into the terminal. When 
these two control surfaces butt against 
one another during the _ installation 
cycle, there is complete assurance that 
the termination is sound, mechanically 
and electrically. 

Each individual operation of the 
press is controlled by means of a 
solenoid valve in the air line. When 
this valve is energized, air is admitted 
to the pumping unit causing the ram 


to descend. When the valve is de-ener- 
gized, air is cut-off and the pumping 
unit is vented. This relieves the hydrau- 
lic pressure, allowing the spring-loaded 
ram to rise to its rest position. 

Damage will result if the ram is al- 
lowed to descend when a die is im- 
properly placed. To prevent this, there 
is installed on the press a limit switch 
which is closed only when the die is 
exactly in place. 

A second limit switch is used to warn 
the operator should the indentor be 
stopped by some condition from reach- 
ing maximum penetration as required 
for a good bond. To limit the time 
allowed for the ram to butt against the 
die, a time-delay relay is energized 
when the start button is depressed. If 
the butt limit switch is not tripped 
within the allotted period, the time- 
delay relay acts to energize the warn- 
ing devices. Simultaneously, the air 
valve is closed and a counter activated 
to record an incomplete operation. 

The control circuit is given in Fig. 2. 
When the operator presses the foot 
switch to start an installation cycle, the 
time-delay relay is energized through 
the normally closed limit switch. Con- 
tact TD1-1, which is normally open, im- 
mediately 
across the 
switch. 


closes a _ holding circuit 
momentary - contact foot 
Contact TDI1-2 is normally 
closed and remains closed unless the 
cycle is not completed, while contacts 
TD1-3 and TD1-4 remain open until 
after the relay has timed out. When 
the ram butts against the nest die, the 
butt-switch de-energizes relay TD1I, 
which is thus reset for the next cycle. 
If, however, the ram is prevented from 
completing its cycle, thus failing to 
open the butt switch, TDI remains 
energized and contacts TDI-3 and 
TD1-4 close after the time delay. Now 
the warning devices and the counter are 
activated. 

If the die is properly positioned, the 
rack switch contacts are as shown on 
the diagram so that the valve solenoid 
and the green pilot light are energized. 
If the rack switch were actuated be- 
cause of an improperly placed die, the 
valve could not be opened and the 
buzzer and red lamp would indicate 


the fact. o0°o 


Meter for Machine Tools 


operator a continuous and positive indi- 
cation of the load conditions of a ma- 
chine, an instrument called the Load- 
meter shown in Fig. 1 was designed. It 
can be used as an indicating instru- 
ment or it may be used in conjunction 
with relays to sound an alarm or to 
remove the power from that machine. 

During the development of the in- 
strument it was determined that it 


would have to be capable of withstand- 
ing high starting surge currents and 
still use the full range of the meter 
for the steady state current readings. 
Also, a method had to be devised 
whereby one or at most two instru- 
ments could be adapted to any machine 
using motors ranging from fractional 
horsepower to 75 hp. Equally desir- 
able was an yinstrument that would 
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give the same accuracies for partial 
for full load. Other factors, 
such as easy-to-read colored dials, ref- 
erence pointers, and rugged dust-proof 
construction found to be 
advantageous and often necessary. 

To safely absorb the starting surge 
currents a rectifier type meter was 
chosen. This has the advantage of a 
linear movement (D’Arsonval), thus 
giving the same meter accuracy for 
partial load as for full load. To safely 
absorb the starting surge currents, in 
using this type meter, it was possible 
to use large capacity components and 
retain good sensitivity. For the 1-ma 
full scale movement the armature is 
designed so that it will withstand at 
least 1000 per cent overloads. Damping 
also helps the meter movement with- 
stand current surging condi- 
tions. The needle is made of a solid 
spring bronze to withstand shock. The 
copper-oxide rectifier is rated at 50 ma 
and provides a good margin of safety. 

To maintain the linearity of the move- 
ment 10,000 ohms resistance is placed 
in series with the moving element caus- 
ing a 10-volt drop for full scale de- 
flection. This voltage drop was neces- 
sary so that the rectifier characteristics 
would not noticeably interfere with the 
linearity since the standard type 
“donut” transformer would saturate 
when working directly into the l-ma 
movement. By wrapping the secondary 
winding around an iron core, as shown 
in Fig. 2, the transformer is not as 
susceptable to saturation as is a regu- 
lar toroidal transformer and it gives 
a more linear output at high loading. 
The output of the transformer is ad- 


load as 


were also 


severe 


justed with a shunt rheostat so that 
it matches the required rating at the 
100 per cent (midscale) point on the 
meter dial. The primary winding is 
provided by one motor lead wire pass- 
ing through the center of the core. 
For 220-volt motors the lead wire is 
passed through the core once and for 
440-volt motors it is looped around the 
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FIG. 1—Loadmeter measures current in- 
put to drive motor of machine tool. 
Can be calibrated for various loads so 
that 100 per cent loading deflects pointer 
to midscale. Greater loading deflects it 
more and smaller loading deflects it less. 


core so that it passes through twice. 
The rheostat, used as a shunt across 
the output of the transformer, is used 
for calibration. With the rheostat cali- 
brated in amperes for 100 per cent at 
midscale, the deflection can be used 
to indicate to the operator the loading 
for his particular machine. The range 
of the instrument can also be changed 
to give adequate deflection for a job 


FIG. 2—Transformer through which 
motor lead is passed to produce signal 
for Loadmeter. Lead for 220-volt motor 
passes through once and lead for 440- 
volts passes through twice. 


requiring a fraction of the power 
available from a machine by merely 
turning the knob of the rheostat. Two 
instruments were designed; one for 
currents up to 50 amp and the other for 
currents from 30 to 160 amp. 

A multi-colored meter face is used 
for ease of interpretation by the ma- 
chine operator. The dial is divided 
into percentages of load so that Load- 
meter can be changed from one ma- 
chine to another. A reference needle 
is provided so that the user can, by 
adjusting a knob in the meter cover, 
set the needle for a certain loading, 

The housing is of welded 16-gage 
steel with a baked enamel finish. The 
calibration dial is located inside the 
housing and is accessible by loosening 
one screw. Full consideration has been 
given to all JIC and NEMA regulations 
in the design of these instruments. 


Oo0°0 


Electrified Silo Unloader Digs Its Way Through Grain 


THREE ELECTRIC MOTORS power the 
McLean Silo Unloader, one of the latest 
developments in farm electrification. 
The unloader delivers corn, grass and 
other stored forage materials from the 
silo into feed troughs or truck com- 
partments. The machine, Fig. 1, con- 
sists basically of a four-wheeled car- 
riage which rests directly on top of the 
material within the silo. An augur run- 
ning the length of the carriage digs 
into the stored material and delivers it 
to a fan located at one end of the car- 
riage. The fan blows the material 
through a semi-circular chute which 
projects through an opening in the wall 
of the silo. 

The carriage is slightly longer than 
the radius of the silo. While the fan 
end of the carriage remains approxi- 
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mately in the center of the silo, two 
spiked wheels at the wall end move 
the carriage around the surface of the 
stored material. Thus, material is re- 
moved evenly from the pile and the 
unloader gradually works its way down 
to the bottom of the silo. Each time the 
unloader has dropped 2 or 3 ft, the 
chutes must be withdrawn into the silo 
and passed through the next lower 
opening in the silo wall. Because of 
the limited size of the access openings 
in the walls of silos, the unloader is 
designed so that it can be brought into 
a silo in small sections and reassembled 
directly on the pile of material by 
means of bolted U-clamps. 

Depending on size and capacity, the 
unloader is equipped with 14-, %4- or 
14-hp motors for the drive; 2- or 3-hp 


motors for the auger; and 2-, 3- or 
5-hp motors for the fan. Controls for 
the unloader are located at the bottom 
of the silo for convenience of opera- 
tion. Power is brought from the control 
station to sliprings on the carriage 
through long flexible cables. Motors 
are dripproof and are satisfactory even 
in silos that do not have roofs. How- 
ever, in the cold countries such as 
North and South Dakota, fine screens 
are installed on the intake and exhaust 
openings of the motors to keep the sil- 
age ice dust from penetrating the 
motors. All motors, unless otherwise 
specified, are single phase. Three-phase 
motors may be used on the auger and 
fan provided they are high torque. The 
auger motors must deliver an especially 
high starting torque because it stops 
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under dead load with the auger in the 
silage. 

V-belts are used on the fan and trac- 
and drive 
wheels. The auger is driven by a chain 
with five saw-type knife teeth on each 

de. This chain drives the auger, cuts 


yn motors also on the 


FIG. 1— Unloader is shown atop pile of 
grass stored within silo. Auger feeds grass 
into fan, which blows it through chute 
and out access opening in silo wall. 


Miniature Variable 


S. R. HOH and LT. C. K. GREENE 


ELECTRONIC 
Wricut Air 


LABORATORY 
DEVELOPMENT CENTER 


COMPONENTS 


CONVENTIONAL VARIABLE Capacitors 
and inductors are much too large for 
use as tuning elements in present day 
miniaturized radio receivers, especially 
those using transistors. A variable in- 
ductor designed so that its size is in 
proportion to other miniaturized com- 
ponents is Figs. 1 and 2. 
used because with 
them the greatest miniaturization for a 
given Q is achieved. 

An assembled unit 


shown in 
Ferrite cores* are 


is shown at the 


* ‘Evaluation of High Performance Magnetic Core 
Materials,” S. R. Hoh, Tele-Tech Vol. 12, October 
1953, pp. 86 and November 1953, pp. 92. 
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FIG. 2 


This view of unloader shows auger running the length of carriage. Spoked 


wheels drive one end of carriage around inside surface of silo walls while fan end 
remains approximately at the center of the pile. 


the feed in front of the drive sprocket 
and also cuts the feed away from the 
silo wall as close as is possible without 
interfering with any part of the 
structure. There are two 6-in. 

pneumatic rubber wheels that run in 
a horizontal plane, Fig. 2. These wheels 
space the saw chain the desired dis- 
tance from the wall. The rubber wheels 
are held against the wall by the cast 
iron drive wheels. This is accomplished 
by turning each drive wheel so that the 
leading edge is closer to the wall than 


silo 
semi- 


the trailing edge. With the wheels thus 
set, the idler wheels function as the 
main guides for the machine so that it 
follows the inside surface of the 
wall. 


silo 


In some silos where the silage is 
tightly packed, there is some tendency 
at the left or center end of the machine 
to crawl toward the wall. When this 
happens, it is necessary then to set the 
front wheel caster to a proper angle to 
hold the machine in the center of the 


Oo0Oo 


silo. 


Inductor for R-F Tuning 


left of Fig. 2, while its individual parts 
are shown at the right. The inductor 
consists of a cup-shaped metal part (a) 
\ ferrite 
coil (c) are ce- 


with a screw for mounting. 
disk (b) and the 
mented to the stationary part (a). A 
pot-shaped ferrite core (d) is cemented 
to the hollow metal knob (e). The air 
gap between ferrite parts (b) and (d) 
is varied due to threads in metal parts 
(a) and (e) by rotating the knurled 
knob. Inductance variation is achieved 
by changing the effective permeability 
of the pot core assembly consisting of 
parts (b) and (d). A large change in 
inductance is obtained due to the use 
of ferrites having relatively high in- 
trinsic permeability and to the con- 
figuration of the parts. Since each line 


of magnetic flux passes through the 
air gap twice, an effective doubling of 
the actual gap is achieved. The small 
air gap keeps the stray flux low and 
permits the close spacing between core 
and metal knob which forms the shield. 

Q-meter measurements of an induc- 
tor designed for the broadcast range 
are shown in Fig. 3. Detailed data of 
this inductor are as follows: Coil, 75 
turns No. 12—44 Litz wire: core, Fer- 


ramic Q:; overall dimensions, % in. 


FIG. 1 
ing construction of miniaturized vari- 
able inductor using a ferrite 
Adhesives are used to fasten 


-Cr Oss-seC tional diagr am s how- 
5 
core, 


parts. 


FIG. 2—Assembled inductor 
and its parts. 
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diam, 5 in. length. A fixed capacitor 
of 100 mmf was used with the inductor 
in the Q-meter measurements. 

Three revolutions of the knob were 
required to cover the frequency range 
from 500 to 1650 kilocycles. This range 
requires an inductance range of over 
10 to 1 which is achieved by an air 
gap variation from 0 to %42 in. only. A 
characteristic of the new variable in- 
ductor is a wide linear range in the 
curve of the resonant frequency versus 
revolution. 

This indicates other potential appli- 
cations in instruments, computers and 
servo systems. The linearity is due to 
the inductance curve (Fig. 4) being 
proportional to the reciprocal of the 
square of revolutions except for very 
small air gaps. The variation in cir- 
cuit Q, which is essentially the Q of the 
variable inductor, is rather large while 
the peak of 335 is high for an inductor 
of this small size. It appears feasible, 
however, to reduce the variation in Q 
by shifting the peak to a larger air 
gap. The @Q curve substantiates that 
ferrite cores should have an air gap in 
order to achieve optimum Q of an in- 
ductor but that this air gap may be 
very small. In this case the gap is 
approximately 4 mils. 

This inductor lends itself well to 
hermetic sealing and to ganging with- 
out undue increase in size. A unit con- 
sisting of two ganged inductors is 
shown at the right in Fig. 5. The 
ganged inductive tuner requires only 
the two small fixed capacitors to form 
the tuned r-f and oscillator circuits, 
while the conventional variable capac- 
itor requires two shielded inductors. 

This miniaturization was achieved 
without sacrifice of Q. The average cir- 
cuit Q of the components at right is 
higher than that of conventional com- 
ponents. It should be noted that tuned 





COMPLETELY AUTOMATIC continuous pro- 
duction equipment for aluminizing TV 
tubes has been recently put into opera- 
tion at one of RCA’s tube plants. In the 
process a thin layer of aluminum is de- 
posited under vacuum on the inner sur- 
face of the tube by evaporating a small 
amount of metal heated to the molten 
state by passing electric current through 
a tungsten filament inserted up through 
the neck of the tube. The mirror of 
molecular thickness thus produced re- 
flects toward the viewer the light from 
the screen phosphors that otherwise 
would be emitted away from him, thus 
virtually doubling the brightness of the 
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Frequency, kilocycles 


FIG. 3—Curves of frequency and Q vs 
number of revolutions of control knob. 


rohenries 
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Number of revolutions 


FIG. 4—Curve showing inductance vs 
number of revolutions of control knob. 





FIG. 5—Comparison of conventional tuning capacitor and inductors, and the 
miniaturized variable inductor and fixed capacitors. 


circuits with variable capacitors have 
optimum Q values at the upper end of 
the frequency range while with the 
new inductor the optimum occurs at 


the lower end. OOO 


TV Tubes Aluminized Automatically in Production 


picture projected on the screen. 

The equipment, which was designed 
and built by F. J. Stokes Machine Com- 
pany, Philadelphia, consists of a system 
of 22 self-contained mobile evacuating 
and sputtering units which travel 
around an oval track in endless proces- 
sion, Fig. 1. The system is capable of 
aluminizing up to 120 tubes per hr and 
is attended by a single operator who 
loads and unloads tubes. It cost 
$38,500. 

As the dollies pass along the track, 
the vacuum pumping system in each 
unit is cut in by cams, Fig. 2, and 
evacuates the tube to a pressure of about 
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0.5 micron. Then, as the dollies pass 
in front of two horizontal copper bus 
bars mounted inside the track (visible 
on the far side of the loop in Fig. 1), 
contact is made to conduct the high- 
amperage vaporizing current (about 25 
amp) into the tube through two elec- 
trodes, Fig. 3, which extend up into the 
tube neck. This current heats the 
stranded tungsten filament spanning the 
gap between these electrodes and melts 
the small slug of aluminum suspended 
in the coiled filament. At the very low 
pressure now existing in the tube, the 
molten aluminum evaporates and coats 
the whole of the inner surface of the 
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different Test Samples of 
high-dielectric 


INSULATING 
TUBING and SLEEVING 
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INCLUDES SAMPLES AND DESCRIPTIONS OF VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 
THE FOLLOWING... full range of sizes, colors and grades. Extremely flexible 


with excellent heat aging qualities. Low priced. 
VARGLAS SILICONE Class H insulating materials were 


pioneered by our Laboratory. Retain flexibility, electrical VARFLEX COTTON TUBING AND SLEEVING Varnish or lace 
prepention and mechanical strength in temperatures — quer impregnated —for applications where MIL-I-3190 
from —85°F. to 500° F. Available in tubing, sleeving, lea Class A materials are specified. All NEMA grades. 

wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


braid coated with General Electric’s Permafil resin. Ex- ard formulations of vinyl polymers. Has high dielectric and 
tremely tough, resistant to solvents and elevated tempera- tensile strength—will not support combustion nor absorb 
tures, highly flexible. Can be bent or twisted with little or moisture. Type EG Approved under MIL-I-631A. Several 
no loss of dielectric strength. Coils and standard 36” lengths. others to meet special requirements. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


, VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized NEW! VARGLAS SILICONE RUBBER SLEEVING AND 

to remove all organic impurities. It will withstand tempera- TUBING—the culmination of 5 years of research—for 
tures up to 1200°F. Recommended where dielectric prop- applications requiring extraordinary flexibility. De- 
erties are not paramount. Three types available. tails on request. 


MAIL COUPON TODAY FOR SAMPLES! 
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tube. Duration of the flashing current 
is controlled by the length of the track 
contacts, not by a timer. An electronic 
device developed by RCA periodically 
checks the thickness and completeness 


FIG. 2—Closeup of the dolly, showing 
how fixed cam bars on the columns trip 
switch levers which automatically cut in 
the diffusion pump and the circulating 
water pump as the dollies pass around 
the oval. 


of coverage of the coating. 
minizing, 


After alu- 
vacuum is broken automa- 
tically, releasing the tube so that it can 
be unloaded. 

Cooling water for the diffusion pumps 
in the individual dollies is scooped up 
from a double-deck trough installed be- 
tween the rails of the track. The water 
is circulated by a self-contained cir- 
culating pump and is then discharged 
into the same trough. 

A 5-cfm rotary mechanical vacuum 


pump in each unit, running continu- 


FIG. 1—General view oi the Stokes 22-unit continuous aluminizing equipment in- 
stalled at RCA’s TV tube plant at Marion, Indiana. The uncoated tubes are manually 
loaded into the dollies one at a time, then travel counter-clockwise around the oval 


track. 


i 


FIG. 3 
from the 
unit. 


Filament holder being removed 


Stokes automatic metallizing 


ously, does the rough evacuation—re- 
ducing the pressure to about 200 
microns in approximately 214 min. This 
pump also backs up the oil diffusion 
pump which is cut in to produce the 
high vacuum necessary for metallizing. 
The diffusion pump is a 4-in. water- 
cooled unit, with a pumping speed of 
350 liters per sec at a pressure of 
10 —4 mm. 

To make it easy for the operator to 
insert the neck of the tube, the mouth 
of the vacuum chambers is flared. No 
manual connection of the neck of the 
tube to the vacuum pumping system is 
required: a pressure-tight seal is made 
by means of a flexible rubber ring 
gasket around the rim of the vacuum 
chamber, which contacts the flare of 
the tube. 

Before installing the Stokes continu- 
ous-production equipment, RCA alu- 
minized its picture tubes in a number 
of individual metallizing units. OOO 


Combination Thermocouple and Thermostat 


A THERMOSTAT for control and a ther- 
mocouple for measurement of tempera- 
ture are contained in a single assembly 
in the Temp-Gard temperature control 
designed by Kiln-Gard of Jacksonville 
Beach, Fla. It may be used for tem- 
peratures up to 2400 F. An Inconel 
(Cr 13 per cent, Fe 8 per cent, Ni 49 
per cent) tube % in. in diameter 
extends 21% in. into the chamber of a 
furnance or kiln. Inside the Inconel 
tube are a porcelain tube and a Kan- 
thal (Cr 23 per cent, Al 3 per cent, 
Co 2 per cent, Fe 72 per cent) rod. 
The porcelain and Inconel tubes are 
fastened together at the inner (hot) 
end. Because the thermal coefficient 
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ANODIZED ALUMINUM was selected 
as the base metal for Telechron’s 


clock. 


copper, brass and chrome, the ano- 


new Diameter Colored in 
dized finish stays bright and shin- 


ing. Burnt orange highlights the 


hour numerals and the sweep second 
hand. This was one of several 
Telechron clocks to receive Merit 
Awards in a competition sponsored 
by the 


Massachusetts. 


Industries of 
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Series 120 A.C. Series 150 A.C. 
Sensitive Compact 


Series 345 D.C. Small Sized General Purpose 


Versatile 
Industrial, Aircraft 





Series 490 A.C. Series 610 A.C. 
) Midget Economical 
Telephone Type Small Sized 


Series 595 D.C. 
Midget 
Telephone Type 






Send for your free copy of the all-new Guardian Relay Catalog 
Number 11. Illustrations, dimensional drawings, full technical 
descriptions and operational data charts combine to present the 
most complete relay line available from any single source! Write 
today for your free copy, sent post-paid. No obligation. 
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Switches — Steppers — Solenoids — Complete Control Assemblies 
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1627-D W. WALNUT STREET CHICAGO 12, ILLINOIS 
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of expansion of the porcelain is much 
less than that of the Inconel (about 
1 x 10° per deg C compared with 
about 16 x 10°) the outer end of the 
porcelain moves as the temperature of 
the furnace increases. This motion is 


NEW CONCEPT in spatial relationship in 
freezer-refrigerator combinations is the 
Kelvinator Foodarama pictured here, 
with overall capacity of 15.9 cu ft 
(NEMA). Section at left with inde- 
pendent door is a freezer of 166-lb ca- 
pacity with four refrigerated and two 
removable shelves, six ice cube trays. 
Freezer door (1914 in. wide) provides 
storage space for four 4-gal cartons of 
ice cream, racks for frozen juices. Be- 
low is an unrefrigerated section for 
bananas. Refrigerator door (281% in.) 
has a “Breakfast Bar” at top designed 
to hold 16 eggs in twin racks, two 
l-qt juice containers and 1 lb of bacon. 
Inner compartments are finished in 
porcelain enamel, outer shell in baked- 
on enamel in a choice of eight pastel 
shades as well as standard white. In- 
terior trim is gold finish. Overall di- 
mensions: Width 4734 in.; depth 2614 
in.; height 60 in. Hermetically sealed 
compressor unit has 5-year warranty. 
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A SMALL OVEN PROBE with its own 
thermocouple is brought to the tem- 
perature measuring elements in the 
Jetcal temperature system tester de- 
signed by B. & H Instrument Co., Inc. 
of Fort Worth 7, Texas. This tester was 
designed to eliminate the necessity of 
removing temperature sensing elements 
from their normal locations to the 
laboratory for checking. The probe, 
containing an electrically heated oven 
and thermocouple, is placed over the 
element being tested. The oven is heated 
and the reading of the indicating instru- 
ment is compared with that of the 
potentiometer in the test set thermo- 
couple circuit. 

The probe measures 34 in. in diam- 


FIG. 1—Heater probe assembly of the 


Jetcal temperature system tester. Tem- 


perature sensing element is placed in 


close proximity with the test set thermo- 


couple for accurate measurements. 
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sufficient to operate a sensitive switch 
rated at 15 amp at 125 or 250 volts 
ac connected in the power circuit, either 
directly or through a relay. 

The inner end of the Kanthal rod 
is welded to the end of the Inconel 
tubing to form a thermocouple. This 
combination has practically the same 
characteristics as a platinum-rhodium 
thermocouple and is much more eco- 


Vertical Freezer-Refrigerator Combination 








PERFORATED 
HEAT DISSIPATING TUBE — 









PORCELAIN 







JUNCTION PLUG ASSEMBLY 








nomical as to material cost. 

By having the hot junction of the 
thermocouple as part of the same struc 
ture as the thermostat, both of then 
are influenced by the same temperature 
This is in contrast to conventional in 
stallations where these units may be 
located in different parts of the cham 
ber. In such cases, the temperature 


difference may be considerable. O O O 
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it'll pay you to look into 


Adiak mercury relays 


Adlake relays require no maintenance whatever 
...are quiet and chatterless...free from explo- 
sion hazard...dust, dirt, moisture and temper- 
ature changes can’t affect their operation. Mer- 
cury-to-mercury contact gives ideal snap 
action, with no burning, pitting or sticking. 
Time delay characteristics are fixed and non- 
adjustable. 


The Adams & Westlake Company 


Established 1857 ELKHART, INDIANA « New York « Chicago 





the original and largest manufacturers of mercury plunger-type relays 
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eter and the length of various units 
vary from 2 to 3-% in. A typical probe 
is shown in Fig. 1. The probe oven 
resistance wire 
to which line voltage is applied. Dur- 
ing operation, a temperature of 800 C 
is attained in approximately 7 


is heated by a coil of 


min. A 
nose collar and spring lock surround 
under test to con- 
fine the heat. The perforated heat dis- 
sipating tube keeps the probe handle 
sufficiently 
900 C 
be moved from one location to another 
while it 


the thermoelement 


cool while testing up to 


and also permits the probe to 


Accuracy is within +4 
deg over the range from 0 C to 800 C. 
The Jetcal tester is contained in an 


is hot. 


aluminum case measuring 21 x 15 x 11 
in. and it weighs 65 lb. It operates on 


110 volts. 50 to 400 cycles and in 


from 
with a 


ambient temperatures ranging 
65 F to +160 F. The unit 


FIG. 2 
with probes and cables. 
Potentiometer, calibrated 
used to 
measure voltage generated 


Tester shown 


in degrees, is 
by thermocouple. 


straight probe and a 90-deg probe is 


O00 


shown in Fig. 2. 


Conveyor Belt Saves Steps for New York Subway Riders 


WHAT IS DESCRIBED as the world’s first 
commercial passenger conveyor belt is 
now in operation at the Hudson and 
Manhattan Railroad Co.’s Erie tube 
station in Jersey City, N.J. The “Speed- 
walk,” Fig. 1, designed by Stephens- 
Adamson Mfg. Co. and Goodyear Tire 
& Rubber Co. has 
New York riders a 


distance of 227 ft up an inclined ramp 


installed to 
subway 


been 
transport 


i 
FIG. 1—View of the 227-ft long moving “Speed- 


walk” installed at the Erie station of the Hudson 
and Manhattan Railroad. Belt speed is 120 fpm. 
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to the Erie railroad station. The mov- 
ing rubber belt passenger 
negotiates a 10 per cent grade for the 
first 


conveyor 


137 ft. Operating at a speed of 
120 fpm, the belt delivers passengers 
who walk along its moving surface to 
the end of the ramp in 35 sec, com- 
pared with a normal up-grade walking 
time of 55 sec through the 


The thick 


regular 


passageway. -in. rubber 


belt rolls along smoothly over 600 steel 
rollers. Each ball 
bearings supporting it at each end. 
The belt is driven by a 20-hp, 1200- 
rpm, 3-phase, 60-cycle. 220-volt, T.E.F.C. 
motor, Fig. 2. The motor is mounted 
on top of a speed reducer with a 10-to- 
1 reduction. The reducer is driven by 


roller turns in two 


a V-belt drive with cast iron four groove 


sheaves. Motor control consists of a 


FIG. 2—Electric motor drive for conveyor belt. 
Twenty-hp motor is mounted atop 10-to-1 speed re- 
ducer, which is chain connected to pulley sprockets. 
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Why Bodine motors are used 
by these 3 leading 


office machine manufacturers 


Victor Adding Machine Company 


: | 


od “The wear and tear of 16,400,705 machine 
to operations during the exacting perform- 
ance test failed to break down a Bodine 
motor.’ 


el The Hedman Company 


ll 7 


“For over 33 years we have used Bodine 
d motors. We require motors that are small, 
sturdy, long lasting, quiet, trouble-free and 
have a high torque.’ 


Klopp Engineering Company 


3 


“Since 1936 we have not had a single 
motor failure on this unit, which is cer- 


tainly the reason that we are continuing 
to use your motor: 





50th Anniversary 


de NE ihe ar. 


fractional 
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horsepower and design of fractional horsepower 


M cy 1T.2 ond a : electric motors. 


Bodine Electric Company, 2256 West Ohio Street, Chicago 12, Illinois 


BODINE MANUFACTURES 
FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR: 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 

sound recorders 

air conditioners 
check protectors 
respirators 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


.. and for many other 
applications. 


Ask for a sample copy of “The Motorgram,” 


B © * ‘ al a bi-monthly publication discussing application 
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combination reversing controller with 
circuit breaker and fused secondary. 
Two emergency stop buttons are also 
provided. 


At the two extremities, the belt 
passes over Taper-Lock steel conveyor 
pulleys fabricated by Dodge Manufac- 
turing Corp., Mishawaka, Ind. A chain 
drive between reducer output shaft and 
conveyor head pulley powers the con- 
veyor. The conveyor headshaft is 
1-15/16 in. in diam and 8 ft-10% in. 


~ 


long. It turns in medium-duty ball bear- 
ing pillow blocks. The head pulley is 
a welded steel unit 20 in. in diam with 
a 70-in. crowned face. The conveyor 
belt has approximately 250-deg wrap 
on the head pulley. Mounted on the 
headshaft is a springset shoe brake, 
a-c, Thrustor operated. O00 


New Process Controls Weld Root Bead Quality 


FORMED 
weld 


STRUCTURES of 
materials as 
alloys”, 


hard-to- 
titanium, “super 
aluminum, or air-hardening 
steels can now be arc welded readily 
with complete penetration 
trolled contour — free of a 
cause of failure, namely root bead 
cracking. In the new K-WELD process 
developed by the M. W. Kellogg Com- 
pany, a subsidiary of Pullman Incorpo- 
rated, precise control over the appli- 
cation of the initial bond between 
welded joints is integral to the process 
itself rather than being dependent upon 
the skill of the operator. 

Application of inert-gas shielding to 
the root bead’s interior surface has 
been an important step toward assuring 
complete penetration and _ producing 
completed welds of high quality. How- 
ever, attaining full penetration in 
single V-butt welds, from one side 
without backing rings, has depended 
upon outstanding operator skill, diff- 
cult to maintain without excessive physi- 
cal strain. Where penetration is incom- 
plete, it may not always be detected by 
available non-destructive examination. 


such 


and con- 


major 


Match-Head Transistor 


HERMETICALLY sealed transistors 
male by CBS-Hytron are just 
about the same size as a match 
head as shown in the photograph. 
Three types were designed for use 
especially in hearing aids. Types 
HAS and HA-9 are low level, 
high gain units for the first and 
second stages and the HA-10 is 
for the power output stage. 


Flowmeters Ht 


Conductors to 
welding machine 


Heliarc torch 
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High pressure 


Heart of the new are weld process is control of inert gas 
I 

pressure on under side of weld. Effect of pressure variations 

on weld surface is shown above. 


Lack of penetration interrupts an in- 
side contoured surface with sharp 
notches and leads to fatigue failures. 

Control of penetration is inherent in 
the new process. Through precise con- 
trol of technique, physical dimension 
and internal gas shielding pressure, 
root beads of assured full penetration 
and controlled internal contour are pro- 
duced with a surface free of under- 
cutting, and a high degree of root bead 
reinforcement — without backing rings 
and with average operator pro- 
ficiency. 


only 


In this process, sketched, inner and 
outer inert-gas shielded are welding 
is used in applying the root bead to 
the joint. By accurately controlling gas 
pressure inside the weldment, a weld 
bead is deposited with a highly uniform 
internal contour. By varying gas pres- 
ure, the inner surface of the bead can 
easily be made slightly convex, flush, 
or even concave although the latter 


results in reduced weld strength. (see 
cut). 

The weld quality obtained meets all 
X-ray, physical, and mechanical re- 
quirements of the ASME Boiler Code. 
and other and _ specifications. 
Tensile, bend, impact and torsion tests 
have demonstrated excellent properties. 
Complete metallography has revealed 
that there is no tendency for cracking 
or under-cutting the edges of the inside 
bead. 

The process is applicable to any 
metal or alloy which can be fusion 
welded. Welds produced by this proc- 
ess in heat-treatable steels such as SAE 
4130 have withstood, without cracking, 
the drastic quench necessary to pro- 
duce yield strengths in excess of 150, 
000 psi. Other materials welded sucess- 
fully by this process include carbon 
and carbon-molybdenum steels, chromi- 
um-molybdenum steels, nickel, Monel, 
Inconel and copper. ooo 
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Electronic Components Division 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 
















Heat- and humidity- 
chamber tests the ability of 
colorful urea TV cabinets 
to keep fine appearance 
and properties under ex- 
treme conditions. 



















By testing materials carefully for 
impact strength, CMPC Labora- 
tory forestalls failures in service. 
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A UNIQUE SERVICE IN 
THE CUSTOM PLASTICS FIELD 
TO HELP MAKE YOUR PRODUCTS 
| BETTER—MORE SALEABLE—LOWER PRICED... 


Hydrostatic test insures that this 
| nylon valve body will stand surges 


SiS" CHICAGO MOLDED’S 
MATERIALS LABORATORY 


Suppose you designed a part that seemed a natural 
for plastics. But someone said, “‘It can’t be done!”’ 





Don't stop there! Get the answers fast at Chicago Molded’s Materials 
| | a"; Laboratory. You'll get all the help you need from this unique service — 


materials testing ... process engineering ... routine quality control... 
C a ICAG ou and help with new product development. 
For example, one recent laboratory development —a new welding 
process for thermoplastics — saves a valve manufacturer thousands of 
dollars a month. Another makes it possible to control moisture in nylon 


PRODUCTS molding, so that large nylon parts of uniform quality can now be pro- 
CORPORATION duced commercially. The Materials Laboratory also made possible the 
3OR4 Oowth elmer Avenve first successful urea TV cabinets —a process that’s now being used in 
Chicago 51, Illinois the production of large, plastic cabinets and business machine housings. 
Phone: Dickens 2-9000 
CUSTOM MOLDERS OF ALL So if you have a part that seems a natural for plastics, be sure of 


better quality with minimum costs — check design and production 
a 1 y 
details with a Chicago Molded engineer. Write today for full details. 
There’s no obligation. 


Member, Committee on 
Large Plastics Moldings, SPI 
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SILICON POWER RECTIFIERS FOR CONTINUOUS OPERATION AT UP TO 200 C 


Featuring an efficiency of approxi- 
mately 99 per cent, high-current, high- 
voltage silicon power rectifiers have 
performed continuously without dete- 
rioration at temperatures up to 200 C. 
Repeated cycling from —40 to 125 C 
is said to have had no appreciable 
effect. 

Efficiency of the new rectifiers is due 
to the low voltage drop and small 
reverse leakage current (as low as 
10°" amp). 

Types and sizes of the rectifier al- 
ready in production are rated at from 
100 to 500 milliamp. Maximum forward 
drop at full rating is less than 2 volts 
with blocking voltages from 50 to 500 
volts in standard ratings, and up to 
1000 volts on special applications. Spe- 


cialized types with higher current in control systems, computers, and No. 1, Reader Inquiry Facility, page 237 
“FLUID’-TYPE DRIVE USES STEEL SHOT AS TRANSMITTING MEDIUM 


Based on a new operating principle 
utilizing “dry fluid,” the Flexidyne, 
unlike conventional fluid-type drives, 
operates with zero slippage at normal 
speed: in event of an overload, how- 
ever, it provides protection by means of 
slippage. 

Capable of handling difficult starting 
and reversing problems, the drive con- 
sists of a housing, inside of which a 
rotor is free to turn concentrically. Be- 
tween the two are fine particles of 
spherical steel shot, called the “flow 
charge.” It is this flow charge—which 
acts very much like a fluid—that trans- 
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New Components 
and Materials 





ratings are available in pilot-run quan- 
tities. 

Rectification ratios run as high as 
10°. Forward voltage drops average 1.5 
volts at 200 milliamp. The rectifier 
also possesses practically flat Zener 
characteristics, making it useful as a 
voltage reference. Other characteristics 
include: small size (occupying about 
1, cu in.) ; light weight (about 0.1 oz) ; 
and all-welded construction. Hermetic- 
ally sealed. the rectifiers are designed 
to meet all military. environmental re- 
quirements. 

Versatility of the silicon power recti- 
fier makes them useful in power recti- 
fiers, magnetic amplifiers, and in clip- 
ping, meter-protection, and counter 
circuits. They are also suited for use 


mits power from the housing to the 
rotor. This flow charge (0.011-in. 
chrome steel shot hardened to R, 45) 
is easy to seal in, has a high density, 
and can stand relatively high tempera- 
tures. 

When the Flexidyne is operated, the 
motor, connected to the drive housing, 
starts it turning at no load. The flow 
charge, thrown to the circumference of 
the housing, is compressed by centri- 
fugal force, and revolves with the hous- 
ing. The rotor, which is connected to 
the load, is started and accelerated by 
the friction and wedging action of the 
revolving flow charge. Therefore, the 
rotor and housing reach _ identical 
speeds, and the Flexidyne operates 
with zero slippage between motor and 
load at normal running speeds. 

In case of an overload, before dam- 
age is caused, the drive rotor slips 
relative to the housing, overcoming the 
friction and wedging action of the flow 
charge. (Optional is a thermal switch 


































in aircraft and guided missiles. Bogue 
Electric Manufacturing Co., 60 Iowa 
Ave., Paterson, N.J. 


HOUSING 





which automatically cuts the electrical 
circuit if an overload persists.) 
The amount of the flow charge de- 








149 





? 


SSSR aSeQe see ease eoeneeTs— 


MERCOID he 


THE 
SOLUTION 


0 * 


Mercoid DA-400 Series Controls 
are dual purpose controls (avail- 
able for pressure or temperature) 
incorporating a single element 
operating two separate independ- 
ently adjustable Mercoid mag- 
netic mercury switches. Circuit 
arrangements can be supplied for 
various operations, a few ex- 
amples are: 


I. Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


2. As an electrical interlock to open one 
circuit on a rise above, and the second 
circuit on a drop below the set operating 


point. 


3. To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 


Pressure types available in 17 different 
operating ranges from 0-30” vac. to 
300-2500 psi. Temperature types avail- 
able in 11 operating ranges from 
-30-60°F. to 370-530°F. 


All types are equipped with external 
adjustments and visible calibrated dial. 


Our engineers are at your service— 
send in vour control problem or 


WRITE FOR BULLETIN CA-PT 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, Ill. 


termines the torque capacity. By vary- 
ing the amount of charge, exact starting 
torque needed can be obtained. 

Accurate overload protection is as- 
sured, since the drive can be set to slip 
from as low as 20 per cent above full 
load torque to as high as peak motor 
torque. 

The drive is said to permit use of 
smaller and controls, with 
greatly reduced current demands and 
improved power factor. It is suitable 
for use on a wide range of metal-work- 
ing, textile, and other equipment. 

Developed in Europe, the drive has 
been redesigned and will be available 
through a U. S. manufacturer. Two lines 
will be available: Flexidyne Drives de- 
signed for mounting directly on motor 
shafts and adapted for manufacturer’s 
Taper-Lock sheaves; and Flexidyne 


motors 


Couplings, with Taper-Lock bushings 
for straight line drives. 

First to be offered from stock will be 
four sizes of Flexidyne Drives, rated at 
3 to 30 hp at 1800 rpm. Dodge Manu- 
facturing Corp., Union St., Mishawaka. 


Ind. 
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QUICK RELEASE 
FASTENER ALSO ACTS AS 
VIBRATION ISOLATOR 


Half-turn panel-to-base fastener, desig- 
nated the Vibrex. combines the func- 
tions of a positive lock with those of 
an elastic isolator. Water-, dust-, and 
pressure-proof, the multi-function fast- 
ener floats the entire panel in_ live, 
resilient rubber, absorbing rattles and 
noise, and isolating vibration and shock. 
In addition, it for mis- 
alignment between panel and base. 


compensates 


The new device is suitable for fast- 
ening metals and plastics, as well as 
such materials as glass, ceramic, and 
fiber and composition board. Applica- 
tions include use in appliances, air 
conditioning, ventilating and _ other 
electrical and electronic equipment. 


Locking action results from the con 
trolled expansion of a sleeve mad 
from special rubber which exerts 
locking pressure of over 150 lb. A 
half-turn locks or disengages the unit 
Installation is simple because the fast 
ener does not require any separate 
receiver unit. It is attached to a hole 
in the removable panel and locks ir 
a plain 1%-in. diam hole in the base 
Countersinking, riveting or spotweld 
ing is unnecessary; there are no springs 
or grommets to install. The device was 
developed by Vibrex Fastener Corp. 

A variety of different types is in 
production, including latches for cabi 
net doors and drawers; anti-vibration 
mounts with quick release, gasket 
holding fasteners; and special instru 
ment types which combine bottom panel 
holder and cabinet bumper in a single 
unit. Industrial Products Div., The 
General Tire and Rubber Co., Wabash. 
Ind. 
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ONE-PIECE WOUND-CORES 


One-piece wound magnetic 
grain-oriented steel are available fo 
choke, reactor and transformer applica- 
tion. Up to now there have been two 
basic types of cores available, one the 


cores ot 


sheared and laminated core, consisting 
of a number of stacked steel punch- 


ings; and the C-type wound core, 
made by winding the strip steel on a 
form, annealing, vacuum impregnating 
with a plastics, and cutting into two 
C-shaped pieces. 

The new Hyflux one-piece wound 
cores are made by the same winding 
and annealing process as the C-cores, 
except that the sides of the cores are 
varnished and only one cut is made 
on the corner. 

Inasmuch as air gaps in any core 
cause a reduction of magnetic perform- 
ance, the use of one gap instead of the 
usual two, provides a significant im- 
provement in performance. Since the 
cores are varnished on the sides only. 
there is not the usual loss of electrical 
properties after vacuum inpregnating 
due to shrinkage strains set up by the 
plastic. While the two halves of the 
C-cores must be kept together so that 
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= To function effectively, a spring pin must drive easily into 

- holes drilled to normal production tolerances, compressing 

1- as driven. To drive easily, hold firmly and fit flush, the pin 
—every pin—must meet the strict requirements of specifica- 
tions such as those prepared by the SAE and the Military 
Services. 

e, 

a 

& . . . . P 

© Since failure of a pin can be as costly as a failure of any 
other precision part, it is important to check the pins you 

buy for uniformity... uniformity of diameter and length, 

( ; : 
shear strength, hardness, insertion and removal forces, and 

y . 

& recovery of diameter. 
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is as important 
in the pin as in 
the gear 


Rollpin has been tested many times—by many 
manufacturers — with a consistently high per- 
formance record. It has been widely recognized 
as the “quality” fastener of its type. In this case, 
quality can be—and should be— measured. We 
strongly urge that you test for quality when buy- 


ing spring pins. 






ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. R28-422, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 














| 

| Please send the following free fastening information: | 
| ( Rollpin samples [] Here is a drawing of our product. | 
| (© Rollpin bulletin What self-locking fastener would 
you suggest? 
' Name_ a so see | 
Firm aici — ~ | 

| | 
1 ee = incites a | 
Se ae ___Zone__ State | 











UNIFORMITY 


ABBOTT BALLS 


In any given shipment of 
Abbott carbon steel Bear- 
ing Balls you'll find UNI- 
FORMITY of size tolerances 
and sphericity. This is 
because Abbott production 
standards are geared to 
meet Industry’s most rigid 
requirements. Every Abbott 
Bearing Ball — Deep Hard- 
ened and Tempered for 
maximum shock resistance 
and load carrying ability — 
is a model of precision, 
unsurpassed for sphericity, 
size tolerance, depth of case 
and other essentials of fine 
carbon steel bearing balls. 


Specify Abbott... you can’t 


ask for a better carbon steel 
ball! CY 
Bo 


THE ABBOTT BALL CO. 
& O Railroad Place, Hartford 10, Conn. 


their ground pole pieces will fit flush, 
this is not necessary with one-piece 
cores. The slight tilt sometimes present 
on the ground pole pieces of C-cores 
also.is eliminated. 

Advantages claimed over stacked 
punchings include: less labor is re- 
quired to assemble a transformer; the 
one-piece core is from 20 to 30 per cent 
more efficient than punched cores, and 
the transformer therefore can be re- 
duced in size by that amount for equal 
performance; no investment in dies is 
required. The techniques involved in the 
manufacture of these cores include 
slitting the grain-oriented silicon steel, 
winding on mandrels, annealing, var- 
nishing the edges. and cutting. All 
cores are magnetically tested at flux 
densities of 10,000, 15,000 and 17,000 
gausses. The Indiana Steel Products 
Co., Valparaiso, Ind. 
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SILICONE RUBBER FEATURES 
CONTROLLED REACTIVITY 


Improved properties and_ simplified 
compounding and curing are among 
the advantages claimed for a new type 
of silicone rubber, available in pro- 
duction quantities as a gum. stock. 
designated W-96 Silicone Gum. 

Advantages of W-96 result from 
building a controlled number of re- 
active groups into each silicone mole- 
cule that determine the final structure 
of the cured rubber. This “controlled 
reactivity” eliminates need for many 
special compounding and curing tech- 
niques formerly required. Another ad- 
vantage provided is that many varia- 
tions can be obtained using the same 
general curing mechanism and simpli- 
fied filler systems. The following is a 
tabulation of typical post-cure proper- 
ties of W-96, compounded to two differ- 
ent hardnesses: 


Hardness (shore A) 40 80 
Tensile strength, psi 900 800 
Elongation (per cent 

at break) 350 170 
Compression set (per 

cent original deflection 

Method B, 22 hr at 

350 ~F) 12 20 


The low compression set is of major 
importance, since these values are pres- 
ent over a wide range of hardnesses, 
using conventional fillers. Negligible 
sacrifice of tensile and elongation in- 
creases the significance of these values. 
This factor makes these silicone rub- 
bers especially suitable for O-rings and 
other molded parts. 

Another feature of W-96 is that it 
can be filled with a variety of carbon 
blacks. The carbon-black-filled rubbers 
exhibit properties similar to those made 
with the conventional silica fillers. 


Semi-conductive silicone rubber 
said to be now possible. Linde Aj 
Products Co., Div. of Union Carbid: 
& Carbon Corp., 30 East 42 St., Ney 
Zoek 17,'N. XX. 
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CORE-MAGNET PANEL 
INSTRUMENTS 


Core-magnet,  self-shielded 3-1 

panel instruments are known as 

1301 Line. Available for d-c or as a-~ 
rectifier-type instruments in both round 
and rectangular shapes, the instruments 
employ manufacturer’s Cormag mecha 
nism, which automatically affords ex 
cellent shielding from external magneti: 


fields and thus eliminates any inter- 
effect when instruments are mounted 
close together. The instruments also 
can be mounted on magnetic or non- 
magnetic panels without need for spe- 
cial adjustment. 

Basic accuracy for the 1301 d-c in- 
struments is within + 2 per cent of 
full scale range: + 3 per cent for a-c 
rectifier types. Weston Electrical In- 
struments Corp., 614 Frelinghuysen 
Ave., Newark 5, N. J. 
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TOTALLY-ENCLOSED MOTOR 


Improved motor for duties requiring a 
completely enclosed unit and conform- 
ing to new NEMA frame dimensions 
provides higher electrical character- 
istics and closer tolerances. It is desig- 


nated Type J. The design provides 
greater protection by improved types 
of enclosure, precision register fits, 
closer tolerances in machining, and 
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SCREW MANUFACTURER 
| INCREASES OUTPUT 50% 


STERLING SPEED-TROL! 


According to Mr. C. S. Gates, Chief Engineer 
of The Allen Manufacturing Co., manufac- 



































turer of universally used hex-socket set and 
cap screws, Speed-Trols on cold heading 
machines increased screw production as much 
as 50%, reduced maintenance over 50%, in- 
creased machine versatility to accommodate 
a wider range of product sizes, improved 
employee morale through higher earnings due 


to uninterrupted production. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: | 
EQUIPMENT ADAPTATION TO: Sequence | 


synchronization —operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc. 
PROCESS CONTROL OF: Temperature— 
viscosity — level — pressure — flow —etc. 
TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action —etc. 

With Speed-Trol you get the maximum in 
production, plant efficiency, quality and profit 


a 
f- 
is 


y ~ 
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SEPARATE MOTOR 
SPEED-TROL DRIVE 


For applications requiring separate 


motor and variable speed transmission. 


VER 60 ILLUSTRATIONS ELECTRIC 
showing how Sterling *. MOTORS 


Electric Power Drives reduce , ' 
production costs. Write for Plants: New York City 51; Chicago 35; Los Angeles 22; Hamilton, Canada; Santiago, Chile 


Bulletin No. 200A. Offices and distributors in all principal cities 
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TAKES 


Arrowhead Laminated 
Fiberglass-Plastic Ducts 


LIGHTWEIGHT DUCTS are made by 
Arrowhead in practically any conceivable 
shape for cooling electronic equipment. 
They are constructed of fiberglass-plastic 
or fiberglass-rubber in either experimental 
or production quantities to close tolerances 
without elaborate or expensive tooling. 

Arrowhead ducts can be designed to with- 
stand vibration, extreme flexing and distor- 
tion. They are non-corrosive and can be made 
to resist oils, alkalis, acids and vapors. 


Arrowhead Lightweight 
Flexible Ducting 


130 standard types and 
constructions of flexible 
ducting are made by 
Arrowhead. Tempera- 
ture resistant types 
retain their resilient 
flexibility in all temper- 
atures from —125° to 
+700° F. 
Write for complete data showing types and applica- 
tions. Comparative charts show characteristics, tem- 
perature ranges, weights, pressure ranges, etc 


RROWHEAD 


‘ 
A} RUBBER COMPANY 


Biecsi0n af 
Motor Beanag 
Compeny, tac, 


2350 Curry St., Long Beach 45, California 


154 


Air Cooling \ 


: 


structural refinements. No general dis- 
assembly is required to gain access to 
the bearings. 

The Type J is engineered for opera- 
tion where fumes, dusts and moisture 
are prevalent. Its externally exposed 
surfaces are of cast iron for corrosion 
The frame is a solid cast 
heavily ribbed around the 
entire unit for strength and rapid heat 
dissipation. 

The stator core is pre-wound and 


resistance. 
structure, 


the windings are asbestos-protected. 
The rotor is electronically balanced. 
\n improved slinger seal on the shaft 
adjacent to the bearing prevents in- 
trusion of moisture. The ventilating 
fan is housed with a protective cast- 
iron fan guard and has a split hub to 
facilitate assembly. 

The split-dome box is of 
heavy cast iron. Leads are uniformly 
positioned, lugged and clearly identi- 
fied. This box can be rotated to any 
of four positions. The ball bearings are 
equipped with the Lubriflush system 
of transverse lubrication to permit 
thorough purging of old grease when 
and if desired. All castings are nor- 
malized. 

Type J is being produced in ratings 
from 1 to 10 hp and may also be ob- 
tained in fanless construction for lower 
ratings from 1 to 1% hp. U. S. Elec- 
trical Motors Inc., 200 E. Slauson Ave.. 
Los Angeles, Calif. 
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MINIATURE TANTALUM 
ELECTROLYTIC CAPACITOR 


Excellent stability over a temperature 
range from —55 to 85 C is a charac- 
teristic of latest addition to the Tan- 
talex capacitor line, employing tan- 
talum as the anode. Designated the 
Type 102D, the tubular capacitor is 


suitable for low voltage applications 
where small size and stable electrica 
characteristics are required. Use o} 
tantalum provides exceptional stability 
of performance. 

Other important characteristics 0! 
the capacitors include small capa 
itance drop-off at extremely low tem 
peratures, very low leakage current 
and a low power factor over its entire 
operating temperature range The ca 
pacitor exhibits no shelf-aging unde: 
long periods of test. Sprague Electri: 
Co., 307 Marshall St., North Adams 
Mass. 
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ADJUSTABLE RETURN-SPRING 
SOLENOID 


Adjustable torsion spring model of 
the Ledex Rotary Solenoid is available 
for applications requiring close tol- 
erance on the return-spring settings. 
Close settings are obtained by means 
of a vernier-type adjustable spring an- 


chor plate. Gear teeth stamped on the 
circumference of the anchor plate. 
mesh with a small pinion gear. When 
the pinion gear is rotated with a small 
furnished wrench, it drives the anchor 
plate and return spring to a precise 
adjustment. After the proper torsion on 
the return spring is obtained, the set 
ting is locked by tightening the lock 
screw against the anchor plate. Models 
BD5S and BD5E Rotary Solenoids are 
available with this feature. G. H. Le- 
land, Inc., 123 Webster St., Dayton, 3. 
Ohio. 
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FINE-GRAIN PHOSPHOR 
BRONZE 


Superior fatigue life and increased 
formability at no sacrifice in yield 
strength or porportional limit, are ad- 
vantages claimed for a new fine-grain 
phosphor bronze. Known as Duraflex, 
it will be available in the range of 
tempers listed in ASTM Specification 
B103, and in alloys A, C and D of the 
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Savings that come from 
tough little Arches of Steel 


This is a familiar sight on assembly lines today ...a Tinnerman SPEED Nut 
being pulled down tight on its screw, never to shake loose from vibration. 


Yet easy to loosen at the proper time without worry about rust-frozen 
screw threads. 


The secret lies in the arched base and prongs of the SPEED Nut. As the screw 
is tightened, the flexible SPEED Nut flattens, setting in action two distinct 
forces that lock for keeps. Yet a firm twist of the screwdriver is all that is 
needed to relieve those forces and loosen the fastener. 


Savings in unit cost, in man-hours of application, in parts handling, are the 
important reasons why SPEED Nut brand fasteners are in service on your 
automobile, television set, home appliances and other assembled products. 
Write for ‘“‘“SpEED Nut Savings Stories’’, actual case histories of short cuts to 
assembly and production savings. 


TINNERMAN PRODUCTS, INC. © BOX 6688, DEPT. 12, CLEVELAND I, OHIO 


Canada: Dominion Fasteners, Ltd., Hamilton, Ontario. Great Britain: Simmonds Aero- 
cessories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO"’, Lemgo-i-Lippe. 


Nuts 


FASTEST THING (N FASTENINGS 


TINNERMAN 
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Total cost of control-equipment 
enclosure reduced by 30% with 
““J’’ type Speep Nuts! 


Specially developed SPEED Nuts 
cut assembly costs of adjustable 
awning by 63%! 


Speed Nuts lower assembly 
costs 40% on casement-window 
air conditioner! 


More than 8000 shapes and sizes 








THE 


always 
sets 


the 


pace high voltage capacitor using 


a non-inflammable impregnant. 


Running the first 4-minute mile 

or making the first miniaturized 

capacitor are feats that only leaders 

can accomplish. Cornell-Dubilier’s 

miniaturized capacitor is only one 

of hundreds of new capacitor 

developments that we have con- ia aieemebaeenn 
tributed in our record-making history. oil impregnated and filled. 


C-D...45 YEARS OF FAMOUS FIRSTS 


Typical of these “famous firsts” are 

the three examples shown here... 

proof that whatever your capacitor FIRST— 
requirements may be, your needs 

can be filled by C-D. Write to 

Cornell-Dubilier Electric Corp., 

Dept. H-45, South Plainfield, N. J. 


There are more C-D capacitors in use box-type, ceiling-mount- 
ing, power capacitors. 
today than any other make 


ONSISTENTLY EPENDABLE 
CORNELL-DUBILIER CAPACITORS | 
PLANTS IN SOUTH PLAINFIELD, N. J; NEW enavene, WORCESTER AND CAMBRIDGE, 


MASS, PROVIDENCE AND HOPE ot R ; INDIANAPOLIS, IND.; SANFORD AND 
FUQUAY SPRINGS, WN CC; SUBSIDIARY THE seuadal CORPORATION, CLEVELAND, © 





Specification. It will be supplied 
sheet metal in thicknesses up to abx 
0.062 in. and in wire up to about 
in. diam. 

Fatigue tests for hard temper Du 
flex, when compared with those 
hard temper phosphor bronze produ 
by conventional methods, show t! 
there is an approximately 30 per cx 
increase in the endurance limit. Add 
advantage of Duraflex is formabili 
with no sacrifice in yield strength 
proportional limit. (Formability 
measured by the per cent of elongation 
in 2 in., in a tension test.) 

Stress-strain curves made for several 
tempers in Duraflex, compared with 
the same tempers in conventional phos. 
phor bronze, are said to have showed 
an increase in elongation for any given 
tensile range. Generally, the same form- 
ing that can be accomplished in con- 
ventional material can be done _ in 
Duraflex with the next higher step in 
temper. Instead of using hard temper, 
for example. an extra-hard temper 
Duraflex can be used that will do the 
same forming. 

Such properties of the fine-grain 
phosphor bronze as surface appearance, 
surface smoothness and resistance to 
corrosion are said to be at least as 
good as, and in many instances better 
than, comparable properties in con- 
ventional phosphor bronze. The Amer- 
ican Brass Co.. Waterbury, Conn. 
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400-AMP CIRCUIT BREAKER 


400-amp molded-case air circuit breaker 
in the new KL frame size has been 
introduced to fill the need for frames 
intermediate in size between the older 
K and L frames. Highly compact, the 


KL breaker is 6 in. shorter than the ! 
breaker previously necessary for 4(\- 
amp applications, and only 1% in. longer 
than K breakers. 

The new breakers employ both ther- 
mal and adjustable magnetic tripping 
for overload and short-circuit protec- 
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L _have no brushes...no arcifig,..no radio interference. 58 @ 0° SP 32 @ 0° SP Bd 
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Label Fables 


0... upon a time, the natives of many foreign lands were 
“labeled” with distinguishing tribal marks. For example, in the 
Solomon Islands a girl was not eligible for marriage until she had 
been subjected to a cruel process of scar-tattooing on the face 
and chest... this was the “trademark” of the unmarried maiden. 

Today, trademarks are important, too. In addition to serving 
many useful purposes—trademarks denote pride of product. So... 


TO IDENTIFY... SPECIFY... Metal-[al 


A Sed a Mg Te 16 4) 


SYRACUSE MEW YORK 
MODEL NO SERIAL NO MOTOR NO 


Carrier Air Conditioning Corporation has specified Metal-Cals for 
identifying one of their most widely distributed products. They have 
standardized on Metal-Cals for permanent, distinctive product 
labeling on Carrier Room Air Conditioners. 


___4, GBS —— 
Use this coupon for FREE ' a 


SAMPLES AND AN EXPLANA- MANUFACTURED BY C & H SUPPLY CO. 


TORY BROCHURE that show how , 415 E. Beach Ave., Inglewood, Calif | 
Metal-Cal, the anodized, etched | Please send samples and free brochure to | 
aluminum nameplate, sticks to | name | 
the job of trademarking or pro- | | 
viding clear, sharp diagraming | Address | 
or serial numbering for your | 


Zone ___ State 
products. 


Pat. Pend. 


ne 


tion. Their interrupting capacity 
25,000 amp at 600 volts a-c, or 30,01 
amp at 240 volts a-c. Available rating 
range between 125 and 400 amp at 6( 
volts a-c or 250 volts d-c. 

Two and three-pole units are ident 
cal in size and are suitable for fro: 
and rear connection. Features inclu 
De-ion arc extinction, silver alloy bu 
contacts with quick-make, quick-brea 
action, and interchangeable trip unit 

All accessory features of K breake: 
are available for the new KL breake: 
including shunt tripping. undervoltag 
release, auxiliary switching, and remot 
control operation. Westinghouse Ele. 
tric Corp., P.O. Box 2099, Pittsburgh 
30, Pa 

No. 11, 


1-5 HP POLYPHASE MOTORS 


New “transition” polyphase motor line 
in the l-to-5-hp range is designed for 
manufacturers who cannot take advan- 
tage of the new NEMA dimensions 
To be built in the old NEMA frame 
sizes and dimensions, the motors will 
incorporate all of the advanced en 


gineering and insulation features of the 
Tri-Clad 55 motor, built according to 
the new rerated NEMA frame di 
mensions. 

Construction features of the poly 
phase motors include: Mylar polyeste: 
film insulation, Dri-film silicone wate: 
repellent core, solid cast rotors, and 
advanced design for sonant operation 
General Electric Co., 1 River Rd., Sche 
nectady 5, N.Y. 

No. 12, Reader 


IMPACT-RESISTANT, 
RUBBER-MODIFIED 
STYRENE SHEET 


New type of rubber-modified styren: 
sheet, featuring improved impact 
strength, fine texture, and exceptional! 
freedom from strain, is being offered 
in a wide range of thicknesses and 
colors. Called Campco S-540, this new 
sheet is said to provide at least twic: 
the impact strength of fabricator - 
5-300 at no increase in cost. 

In the thinner gages, from 0.010 t 
0.030 in.. S-540 is available with eithe 
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Juse ask us for an alloy we haven’t got — we'll 
be delighted. 


Because that’s how each of the more than 80 
resistance and electronic alloys Driver-Harris makes 
had its beginning. Each of these highly specialized 
alloys is custom-made . . . produced exactly to the 
specifications of our customers. 


The physical and chemical properties of an 
electrical resistance alloy can be altered greatly by 
a minute difference in its constituents. Often just 
a few ounces to the ton can make the difference 
you need. 


One thing you can always rely on in any Driver- 
Harris alloy: it is made to the most precise metal- 
lurgical checks and controls known to the industry. 
It is these exclusive quality controls that have made 
Nichrome V and Nichrome* the standard for over 
50 years by which all other electrical resistance 
alloys are measured. 


Perhaps in a sense Nichrome is too well known. 
For we don’t want people to forget that we make 
many other resistance alloys of sustained high 
quality to meet other special needs. And that, as 
we said at the outset, our engineers will be more 
than delighted to start afresh tomorrow to devise 
a new one, custom-made for you. Just tell us 
as exactly as you can what you wish to accomplish. 


_oress stony NICHROME V and NICHROME 


a are manufactured only by 
e 


| Driver-Harris 
: Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, 
Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 







*T. M. Reg. U. S. Pat. OF 





MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 















~ STAINLESS «2 
STOCK 


All types and sizes of screws 
(Phillips, slotted, hex head, 
socket), bolts, nuts, washers, 
rivets, keys and pins 


WRITE FOR 
FREE COPY OF 
CATALOG P9 


Over 9000 items in stock means immediate de- 
livery from one source 


New Garden City plant now operating at top 
speed and quality 


Unsurpassed facilities for quantity fabrication of 
specials 


A staff of seasoned engineers always available 
for consultation 


Pioneers in the manufacture of stainless steel 
fasteners 


MANUFACTURERS SAIMCE 1929 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


OVERLY-HAUTZ 
OFFERS YOU INEXPENSIVE 


THAT LETS YOU USE THE NEW N.E.M.A. 
RE-RATED MOTORS ON YOUR OLD 
“STANDARD” BASES OR MOUNTINGS ! 


20 kits available to mount the new motors so 
that axial center lines will be identical and 
ends of shaft extensions common. 
er Can be used where mounting holes 
are either studs, tapped holes, or 
clearance holes; complete with 
necessary bolts to mount them 
to the new motors. 


WRITE FOR NEW BROCHURE WITH SPECIFICATIONS AND PRICES 


mat or polished surface, and in widths 
up to 26 in. In the heavier gages, 
thicknesses from 0.040 to 0.187 in. 
are available, in mat finish, polished 
finished, or in a_ high-gloss (GM) 
finish, with a luster comparable to that 
of procelain enamel. The heavier sheets. 
available in widths up to 40 in. are 
suitable for equipment housings, re- 
frigerator parts, and similar products. 
Using ASTM test methods based on 
0.080-in. test sample, typical properties 
include: 


Heat distortion, F (264 psi) 170-175 
Tensile strength, psi 4000-4500 
Elongation in tension, per 

cent 28-30 
Flexural strength, psi No failure 
Impact strength, notched, 

ft Ibs/in. of notch, 

(0.060 test sample) 2. 5-4.5 


Campco Div., Chicago Molded Products 
Corp., 2715 North Normandy Ave., 
Chicago 35, Ill. 

No. 13, Re 


HIGH-SPEED TIME RELAY 
IS SILICONE-CONTROLLED 


Silicone-controlled time delay relay, 
available with standard timings from 
', to 120 sec is, designated as the 
Type A Silic-O-Netic Relay. Variable 
flux operation, caused by the changing 
relationship of a solenoid coil and its 
core, produces highly definitive contact 
action. 

In the new design, magnetomotive 
force has been considerably increased, 
compared with earlier relays of this 
type. This factor, combined with spring 


loading of the armature, results in 
high-speed contact action with  sub- 
stantial pressure for reducing contact 
resistance. 

The relay utilizes a special hydraulic- 
magnetic principle of operation, in 
which a silicone fluid is the basis of 
time delay. A movable iron core, her- 
metically sealed in a _ non-magnetic 
metal tube extending through a sole- 
noid coil. is drawn into the magnetic 
field created when the coil is energized. 
The silicone fluid slows the rate of 
core travel, thus controlling response 


ELECTRICAL MANUFACTURING 








“exactly 
large 
enough” 























Automatic Electric’s Class Z relay exactly fits many applications where 
relays of extremely small size cannot match its service and operating charac- 
teristics. Take these typical cases: 


Machine tool manufacturer—needed a relay that was small, but carried a 


PE CRP icataoaons good-sized contact load. 
Standard Types—ZQA (quick-acting) ZSO Computer manufacturer—needed an inexpensive relay with large bearing 
(slow-operating), ZSR (slow-releasing), ZSA surfaces for long life. 


(slow-acting), and ZFA (for a-c operation). 


Operating Voltage—Series ZQA and ZSA, 
up to 135 volts, dc; Series ZSO and ZSR, up to 


For airborne equipment—maker needed a compact relay capable of with- 
standing shock, vibration, and extreme temperatures. 


115 volts, de; Series ZFA, up to 115 volts, ac. All three selected Automatic Electric Class Z relays—and all three are 
Contact Spring Capacity—Series ZQA, ZFA, highly pleased! 

and ZSO, 13 springs; Series ZSA and ZSR, 6 

springs. 


Surprisingly low cost. 


Contacts—Normally single. load-carrying ca- : 
in pacity, 150 watts. You'll find, as many manufacturers have, that the Class Z—made to 
re Dimensions—Overall length, 212”; height, Automatic Electric’s usual standards of high quality—actually costs less 
aie 1%" to 23%"; width, 1%” for single pile-ups, than most so-called ‘‘cheap”’ relays! Here’s a relay you can consider for 


2, oo 
''2" for double pile-ups. all your relay applications! 
Net weight—4-6 oz. 


lic- aia Mile i a hl Write for recommendations, prices and delivery schedules. Delivery is 
in — prompt. Automatic Electric Sales Corporation, 1033 West Van Buren Street, 
of Chicago 7, Illinois. In Canada: Automatic Electric Sales (Canada) Ltd., 
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URRENT 


AVERAGE 


Raytheon presents a new and more efficient 


SILICON POWER 


We, 


RECTIFIER , 


with 95 to 99% EFFICIENCY 


+ + 4-4 +--+ 
| } 


temperature — | 


CK775/CK776 |__| 


AVERAGE POWER 


40 60 80 00 120 140 160 180 200 


CASE TEMPERATURE - DEGREES CENTIGRADE 


TYPE CK775 


CASE TEMP. 30°C* 
CASE TEMP. 170°C* 
NO HEAT RADIATOR 
AMBIENT TEMP. 25°C 
AMBIENT TEMP. 170°C 


TYPE CK776 


CASE TEMP. 30°C* 
CASE TEMP. 170°C* 
NO HEAT RADIATOR 
AMBIENT TEMP. 25°C 
AMBIENT TEMP. 170°C 


*maintained by external heat radiator 


3 
Dissipation and |_| 
ra ++. averoge current 
+} 1|1- versus diode case |__| 


ACTUAL SIZE 


HIGH CURRENT - to 15A 
HIGH VOLTAGE RATINGS 
HIGH TEMPERATURE - 175°C 


HERMETICALLY SEALED 
MECHANICALLY STABLE 
REDUCED COOLING REQUIRED 


EXTENDED FREQUENCY RANGE 
better than 100kc 


TYPICAL 
DISSIPATION 
WATTS 


40 
10 


3.0 
2.0 


ADDITIONAL RATINGS (25°C) 
Both CK775 and CK776 have maximum drop at 5 amperes of 1.5 volts 
CK775 has maximum reverse current at — 60 volts of 25 mA 
CK776 has maximum reverse current at — 200 volts of 25 mA 


time. Contacts are actuated as_ the 
core touches the pole piece: check 
valve construction within the core al 
lows faster resetting of the relay. 

The time delay relays are furnished 
with coil ratings from 24 to 240 volts. 
a-c; 6 to 125 volts, d-c. Heinemann 
Electric Co., 99 Plum St., Trenton 2. 
nm. 3. 


Circle No. 14, Reader Inquiry Fa 


SLOW MAKE-AND-BREAK 
SWITCH 


Designed primarily for use on a-c, slow 
make-and-break switches are said to 
offer economies over switches designed 
for universal or d-c applications, since 
reduction in arcing on a-c permits use 
of slow-make, slow-break mechanisms 
with a simple’ contact _ structure. 
Switches, which have solid fine silver 


contacts are 114 in. long x 5% in. wide, 
and only 1 in. from top of cover to bot- 
tom of lugs. 

Engineered with high ratings and 
long life characteristics, the switches 
can be supplied with screw terminals, 
or with standard tinned lugs designed 
as both solder lugs and male terminals 
for use with female push-on tabs of the 
Ark-Les type. Illustrated is Model L-40 
A, a single pole, medium duty, switch 
with one-hole mounting. Circle F Manu 
facturing Co., Trenton 4, N.J. 

ircle No. 15, Reader Inquiry Facility, page 


HIGH-IMPACT RUBBER- 
MODIFIED STYRENE 


An impact strength of three times that 
of general-purpose styrenes, excellent 
flow properties, and high color stability, 
characterize rubber-modified styrene 
compound, TMD-5151, now available 
in commercial quantities. Produced in 
a wide range of opaque, the molding 
material is suitable for such injunc- 
tion-molded components as refrigerator 
inner door liners and freezer compart- 
ment components, as well as for other 
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CAROL CABLE COMPANY 


& Division of the Crescent Company, Inc., Pawtucket, Rhode Island 
Serving Industry for more than 30 years 
*FOR COMPLETE INFORMATION, WRITE DEPT. EM. 
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parts requiring physical toughness an 
good appearance. 
Typical properties include: 


Dielectric strength, volts per mil 
Short time 400 mi 
Step-by-step 100 mi 
Dielectric constant 
60, 10°, 10° cycles per sec 
2.50 to 2.6\ 
Are resistance, se¢ 50 to 15s 
Izod impact strength, ft-lb per in. o 
notch (44 in. bar) 
Wes, you get-aaore for 23 deg C 3.0 to 5. 
your relay dollar from —25 deg C 0.5 to 1. 
Comar. You get top Tensile strength, psi 1,000 mi 
4 a Heat distortion temperature, deg | 
quality relays, precision (14 in. thick, 264 psi) 174 mit 
engineered for peak Molding in a _ similar fashion to 
performance. You get standard ere grades - 
P styrene, the faster cycles possible 
dependable relays, job-tested with the new modified material can be 
and genes. further improved by preheating for | 
hr at 175 F. Because of its optimum 
plasticity and wide molding latitude. 
excellent surface gloss, a minimum of 
weld lines and easier filling out of the 
cavity are obtained. Bakelite Co., Div. 
of Union Carbide & Carbon Corp., 30 
East 42 St., New York 17, N. Y. 
No. 16, 


You get relays ‘‘custom- SECTIONALIZED 


manufactured" to your specs. TERMINAL BLOCKS 


You get the exact Designed to provide a_ variety of 
quickly assembled terminal-block com- 
binations with only five major in- 
sizes and mountings to fit terchangeable parts, “AlphaBlocks” 
having from 1 to 100 or more terminal 
pairs, with or without insulating barri- 
ers, can be quickly assembled without 


electrical characteristics, 


your specific needs. 


You get fast service. 
Complete manufacturing and 
sealing facilities are all coordinated 


in one modern plant. 
Send for catalog 


celta? You save time and money. 


need of specially constructed blocks or 
space-consuming separated strips. No 
mounting rails, fasteners, or special 

ELECTRIC COMPANY tools are required. 

3349 ADDISON STREET Dovetail lugs and slots for joining 
CHICAGO 18, ILLINOIS units are located in the base of termi- 
nal blocks, insulating barriers and end 
RMERS + SWITCHES + HERMETIC SEALING 
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oO Hermetically Sealed 
Fansteel Tantalum 
Capacitors are made 





a0) in 3 sizes, 
oF 29 ratings. 
y.() 
0 
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to 
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of 
the 
Div. 
30 

...Fansteel 
Now... 

of * . - 
oe Hermetically Sealed for High Temperature Operation 

in- 
cks” Wider Temperature Range: Continuous operation in ambient 
inal temperatures up to 125°C, with working voltage derated to 
. 85% of nominal. Low temperature limit,—55°C, 

10u 


Vastly Improved Leakage Characteristics: Precision construc- 
tion results in lowest d-c leakage of all tantalum capacitors. 
Maximum leakage ranges from | to 8 microamperes as shown 
in table. 


Closer Capacity Tolerances: All Fansteel Grade 1 Hermeti- 
r cally Sealed Tantalum Capacitors are manufactured to capac- 

ity tolerances of —15%, +20%. Grade 2 capacitors, also 

available, are —15%, +50%. 

Rugged Construction: These capacitors have an actual metal 

to glass hermetic seal. The sturdy, plated steel case is insu- 

lated from the capacitor. They have passed rigorous tests for 


\ vibration, impact, humidity, reduced barometric pressure and 
thermal shock. 
; If your product requires capacitors of long life, small space 


and exceptionally stable characteristics over a wide tempera- 
ture range, Fansteel ‘Tantalum Capacitors may be the answer. 
Engineering samples may be ordered from the list at right. 
xcks or 
ps. No 


special C551 


FANSTEEL METALLURGICAL CORPORATION, NortH CHICAGO, ILLINOIS, U.S.A 


joining 
F termi- 
ind end 
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assembly. Dovetail slots are tapere 


between units. Clear plastics insulatin 


Latest model eee a ey of covers snap over blocks and fit snug]! 

& EN Sencales mace mm Yo. & between insulating barriers. Whe 
now available for laboratory, production 

: : pee . blocks are mounted on panels by mea 


and inspection operations involving 


CALIBRATION instrument calibration, testing or repair. of bolts or screws through end piece 


It provides an accurate, easy way for the terminal blocks will not come apart 


PROBLEMS in unskilled personnel to check and main- | nor can they be rearranged withouw: 


tain electrical instruments using modem removal from the panel. 

O C methods. Skilled technicians can be Standard units are furnished wit 
ne ompact relieved for other duties; using and stor- | tapped bronze inserts, either with o 
s ing delicate standard meatem, epeunte without internal electrical linkage b: 
Unit! ea supplies, shunt bones, etc. no | tween pairs. Where specified, bronz: 
= ne stud screws are available. These No 
10-32 stud screws are machined with 
an integral hex nut and a special end- 
cavity, which, when screwed into the 
tapped holes, jam in place to form a 
permanent terminal post. Identification 
of circuits is accomplished with a small 
tag which fits securely between terminal 

pairs in a dovetailed slot. 

Mounted dimensions of Series \ 
units are: — ks, 1-14 in. wide, 
in. long, 1“42 in. high. Barriers, 1-34 in 
wide, 42 in. ae 1-14 in. high. Ends 
1-34 in. wide, 742 in. long, 1-144 in 
high. The terminal blocks are conserva 


PRODUCT pieces to provide self-alignment an 
| strong mechanical connections up: 


tively rated at 50 amp and 750 volts 
Alpha Electrical Products Co., P. O 
Box 202, Little Rock, Ark. 

No. 17, Re 


" Model 829 FAR-INFRARED ELECTRIC 
INSTRUMENT CALIBRATION STANDARD HEATING ELEMENTS 


Single cabinet contains A-c and d-c analyzers, shunts, ammeters, \ll-metal far-infrared electric heaters 
power supply, standard voltmeters, galvanometers, multimeters, with applications in industrial baking 


recorders, vacuum tube voltmeters and drying, curing and dehydrating equip 


meters, Wheatstone Bridge, wattmeters are some of many instru- ment are available in two types. One 
and all controls. ments that can be calibrated. Operates type is equipped with a standard medi 


; ' rolts: uses 250 w 

Interlocks and high voltage discharge on 115 volts; uses 250 watts. um screw base; the second 
circuits provide en —— oo RANGES 
operator, instrument being tested an 2. en‘, 5 
Weston standard meters. Color coding 0.25 millivolts to 2000 volts 
and arrangement of controls on front 2 microamperes to 20 amperes 
panel simplify operation. Two sets of ACCURACY 
binding posts are used for all test con- 
nections; no other plugs, jacks, or inter- 0.5% (or better) of full scale 
connections are necessary. over all ranges. 


MODEL 
1o7a Magnet Charger 
Charges All Kinds & Shapes 
of PERMANENT MAGNETS 


Designed for re-charging instrument 
magnets, including the new core type 
mechanisms, this unit is portable, self- 
contained, simple and safe to operate. It i 
supplies two levels of charging current: c= ig 
12,000 and 24,000 amperes. Operates - 

on 115 volts; uses only 15 watts. Over 
500 in service. 


type has 
bipost terminals. The all-metal construc 


ed 


tion of the heaters, provides protectio: 
R fr F Tt against vibration and shock. 
eile MAG! : The heaters produce a_ long-wave 
‘ Write for free folders that PE EE ed ie og 
Be SS: for free f length far-infrared radiation that is al 


2 l 
BOONTON 9.NJ. USA describe both models in detail. sorbed by all surface colors with pra 


tically equal speed, and with negligib! 
DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 ee ee ee oe gligib 
reflection even from white surface 
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When You Want 
Quiet Operation 
Combined With 
Eye Appeal 


...use Torrington’s 


“S Series” fan blade 


Torrington’s “S Series” fan blade 
is an all-purpose propeller-type fan 
blade especially engineered for 
quiet operation as well as high 
efficiency in a wide range of 
low-pressure applications. Its 
handsome design also adds ‘‘eye 
appeal” in units where the fan 
blade is exposed. 


The “S Series” fan blade represents only a 


small portion of the unusually broad 


variety of air impellers which Torrington 


produces for heating, ventilating, 
refrigerating and air conditioning equip- 
ment. This product range and manufac- 
turing capacity can provide... quickly 
and at low cost... the fan blade or 
blower wheel best suited to your 
air-moving requirements. Torrington 
has extensive research and test facilities 
which are available to assist you in 

the solution of design problems relating 
to air flow, sound and vibration. 

No one has had more experience in the 
design and production of air impellers 
than Torrington. Nowhere else can your 
dollars buy so much in terms of product 
quality and customer service. 
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TORRINGTON 


MANUFACTURING COMPANY 


TORRINGTON, CONNECTICUT 
VAN NUYS, CALIFORNIA: OAKVILLE, ONTARIO 
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FOR ROTATING ELECTRO-MECHANICAL 
ASSEMBLIES TO WITHSTAND SEVERE 
ENVIRONMENTAL HAZARDS... 
CALL PMI 


Slip Ring (Collector Ring) Assemblies we 
have made surpass severe shock, vibration, 
and water test conditions of MIL-E-2036A 
and MIL-T-17113; trouble-free operation at 


60,000 
passed 


feet; resists fungus and corrosion. 
200-hour salt spray test. Call PMI 


for free estimate. 


. 


PROJECT 26B209 


Internal components of 
S.R.A. designed to withstand 
high and low temperature 
range — humidity — salt 
spray — fungus — shock 
and still have long life at 
390-490 R.P.M. 


P M INDUSTRIES, INC. 
ee 272 FAIRFIELD AVENUE 


STAMFORD, CONNECTICUT 


Water films, glass and other transparent 
materials are “opaque” to this wave- 
length and heat up rapidly. 

Elements are “self-cleaning,” since 
any splashed liquids and other materials 
are burned off. The heaters may be 
cycled or pulsed by means of an input 
controller, so that the radiation may be 
precisely adjusted to fit the speed of 
conveyors or size of work, 

Designated Metaray, the far-infrared 
elements are insulated for safety; con- 
struction is similar to that of household 
range units. They are available in rat- 
ings from 375 to 1200 watts for 120- 
and 240-vyolt operation. The Edwin L. 
Wiegand Co., 7500 Thomas Blvd., Pitts- 
burgh 8, Pa. 

rcle No, 18, R 


FLUID SPRINGS 


Wider range of application is provided 
by new line of semi-standard Hydra- 
springs. using liquid compressibility, 
by shortening the chambers of the 
standard springs. Utilizing the compres- 
sibility of special fluids called Com- 
proils, high capacity Hydra springs 
are said to provide up to 1000 per cent 
more force, in smaller space, than con- 
ventional mechanical springs. For ex- 


ample, a spring 2-4 in. in diam x 4-14 
in. long produces as much _ spring 
force as a 6-in.-diam x 8-in.-long spring 
made with 1-'-in.-diam wire. 

The semi-standard springs eliminate 
the drilling, spring pads, mechanical 
adjustments, external dampening, and 
retainers required by mechanical 
springs. They simplify product design 
by being compact, self-contained, pre- 
loaded, and capable of being dampened 
and adjusted in place. Hydro Spring 
Div., Wales-Strippit Corp., 345 Payne 
Ave., North Tonawanda, N. Y. 

rcle No. 19, Reader Inquiry Facility, page 23 


GLASS-FIBER REINFORCED 
POLYESTER LAMINATE 

Now available in larger sheets sizes, 
Lamicor is a glass-fiber reinforced poly- 
ester resin laminate that can be pro- 


ELECTRICAL MANUFACTURING 
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SILICONE EMULSION REDUCES 


WELL PUMP VALVE FAILURES | 


The water well valves manufactured by 
Stratoflo Products, Inc. of Fort Wayne 
used to go out of commission occasionally 
when the rubber poppet refused to free 
itself from the brass seat. Mineral deposits 
from certain kinds 


on the poppet, 
and cemented the 
valve shut. 

The water supply 
would promptly 
fail and frequently 
the pump _ itself 
was damaged. 
Customer dissatis- 
faction was cre- 
ated, especially 
since the valve system is sometimes in- 
stalled 100 feet or more underground 
and failure meant pulling the entire sys- 
tem out for repairs. 





Stratoflo talked the problem over with their 
supplier, Goshen Rubber Co., Inc., and 
arrangements were made early in 1954 
for dipping the rubber poppets, soon 
after they were molded, in a solution of 
1 part Dow Corning 35B Emulsion to 
15 parts water. 

Failures stopped immediately. Accord- 
ing to Stratoflo, “since using  silicone- 
treated poppets, our testers have not dis- 
covered a single case of failure in the field 


of water built up 
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NEW SILICONE INSULATED HIGH SPEED GENERATOR 
TOPS PREVIOUS POWER PER POUND RATIO BY 300% 


Designed to service aircraft aboard ship, 
the new 400 cycle, Class H generator built 
by Westinghouse is rated at 600 kw at 
12,000 rpm; weighs only 2100 pounds com- 
pared with 7500 pounds for a comparable 
machine of conventional design. The rotor 
of this new 4-pole unit measures only 


due to sticking of the poppet.” No. 147 91% inches in diameter. 


Excellent Design Plus Silicones Builds Business For Transit Maker 


Although they built their first unit only a 
year ago, the Brunson Instrument Co. of 
Kansas City, Mo., is already the second 
largest producer of surveyor’s transits in 
the world. One reason: the Brunson is the 
only transit on the market which is com- 
pletely mounted on ball bearings. Another 
reason: the bearings, accurate to within 
5-millionths of an inch, are all permanently 
lubricated with Dow Corning 33 Grease. 
The instrument is therefore designed to 
meet the requirements of Federal Speci- 
fication GG-T-621A, including operation 

80 to 160 F. Thousands of Brunson 
nsits are already in Government service 
the Arctic. No. 148 





This 300% increase in power per pound 
ratio was accomplished by skillful design, 
high speed operation and the use of Sili- 
cone insulating materials with a conserva- 
tive AIEE hottest spot temperature rating 
of 180C. Built for rugged shipboard 
service the generator will withstand an 
impact shock in the order of 20 “G’s” in 
the direction of the shaft and 10 “G’s” 
across the shaft. It was first used aboard 
the U.S.S. Timmerman. 

That’s another example of how the 
extraordinary stability of insulating 
materials made with Dow Corning sili- 
cones is being employed to accomplish 
radical improvements in the perform- 
ance and capacity of electric machines. 
If you are designing electric machines, 
you can forget the old_ limitations 
imposed by the relative instability of 
organic varnishes and insulating mate- 
rials. If you are designing new elec- 
trically energized machines, you can’t 
afford to settle for heavy, old fashioned 
electrical components with limited re- 
liability. For more data write for 
Reference No. 149, 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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Liquid Springs and shock absorbers, subject to 
constant recycling, have a modern design poten- 
tial in a new silicone fluid, compressible up to 
12% at 20,000 psi. Recently published data 
sheet provides detailed property information and 
outlines advantages of using Dow Corning 
F-4029 Fluid. No. 152 


e 


Temperature stable pressure sensitive silicone 
adhesives that stick to almost any material, can 
be applied and retain useful bond strength at 
temperatures from —100 to 500 F. Uses 
include bonding silicone treated electrical in- 
sulating materials and as a temporary bond 
to facilitate assembly of small parts prior to 
mechanical installation. No. 153 


PAINT AND VARNISH PRODUCTION recently 
carried a short concise article describing the 
different types of silicone based protective coat- 
ings now available. Also included illustrations 
and information on several recent applications 
for these heat-resistant finishes. To obtain a 
reprint request No. 154 


Parting Agent in shell process of metal casting, 
Dow Corning F-496 is a solvent solution of high 
viscosity silicone fluid that is effective and easy to 
use. A single application gives easy release 
of several resin-sand shells, and leaves no 
carbonaceous build-up. No. 155 


® 
Uprating of motor performance characteristics. 
The factors that must be considered in uprating 
motors by rewinding with silicone (Class H) 
insulation are summarized in the reprint ‘‘Up- 
rating Horsepower with Silicone Insulation”. 
Several case histories describe how industrial 
motors have been successfully uprated to deliver 
50 to 75% more horsepower. No. 156 


Silicone products most widely used, are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A brief 
but comprehensive 8-page summary is given of 
the properties and applications. With increasing 
effort devoted to product improvement and cost 
reduction, such a reference guide to this remark- 
ably stable group of engineering materials be- 
comes increasingly important to design, production 
and maintenance engineers. No. 157 


Dow Corning Corporation, Dept. 4504, Midiand, Michigan 

Please send me: 147 148 149 150 151 152 
153 154 «#9155 156 157 

ON icsakiaiaiiacicsiccecassueagctetinaintaancatsiaripenetanlliasacicag 
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Electrical components in 
system of the new HSL-1 tandem-rotor 
anti-submarine helicopter built by Bell 
Aircraft are encapsulated in Room Temper- 
ature Vulcanizing Silastic. 


the autopilot 


Why was RTV specified? Here’s what Bell 
engineers say: 


“The decision to provide a protective coat- 
ing was based on the stringent environ- 
mental and test conditions, including sand 
and dust, high humidity, salt spray and 
wide temperature variations, to which the 
autopilot was subjected. 


“Of the many coatings tested, only the 
silicone compounds provided adequate pro- 
tection. They withstood extreme temper- 
atures without embrittlement or softening. 


RTV SILASTIC PROTECTS AUTOPILOT 
IN BELL HSL-] NAVY HELICOPTER 


They exhibited low water absorption, and 
they have good thermal conductivity 
so that the heat transfer  character- 
istics of coated components 
adversely affected. 


are not 
“However, in most silicone rubbers, 
these optimum qualities are realized only 
after a controlled cure at elevated tempera- 
tures—temperatures higher than certain 
other autopilot components can withstand. 


was eliminated with 
the advent of Dow Corning RTV Silastic. 
RTV can be applied and cured under 
room temperature conditions or even in 
the field. Valuable time is 

no extra equipment is needed 
apply initially or to repair 
tective coating.” 


“This disadvantage 


and 
either to 
this pro- 

No. 150 


saved 








Silicone Molding Compound Qualifies For Guided Missile Service At 750 


Light weight, 


dielectric 


high mechanical 
good properties and excellent 
heat motivate the use of a 
terminal block molded of Dow Corning 
301 Molding Compound with brass inserts 
in an induction potentiometer produced by 
American Electronics of Culver City, Cali- 
fornia. Designed for aircraft and guided 
missile service, the unit is built to operate 
in ambient temperatures as high as 750 F. 


strength, 


resistance 


To qualify for the job, the molded parts 
withstood five room temperature shock 
tests at 50 “G’s” plus constant vibration in 
the order of 25 “G’s” for 4 hours at 600 F. 


DOW CORNING 


MIDLAND 


DOW CORNING 
SILICONES 


Finally, the potentiometer was subjected 
to 1050 F for 15 minutes. The terminal 
blocks molded of Dow Corning 301 
Molding Compound were shrunken and 
charred, but the brass inserts were still 
firmly retained. No. 151 


| SILICONE NEWS is published for product design and development engineers by 


in silicones 


CORPORATION 


MICHIGAN 


ATLANTA CHICAGO CLEVELAND DALLAS DETROIT LOSANGELES NEW YORK WASHINGTON, D.C. (SILVER SPRING, MD.) 
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duced in sheets up to 51 in. x 105 in., 
in any desired thickness. The material 


js -aid to be one-fifth lighter but as 
strong as steel. Possessing great impact 
strength, it can be used for long periods 
of time with acids, at temperatures of 


more than 200 F. 

it is non-porous, unaffected — by 
weather, moisture and odors, and is 
easily cleaned. Made in a variety of 
colors. it ranges in density from 50 
per cent translucent to completely 
opaque. It is dimensionally stable and 
can be sawed, drilled, screwed, or 
bolted with ordinary tools. 

It is a good electrical insulator and 
has a low power factor (0.03 at 60 
evcles; 0.01 at 1 me). It also has high 
arc resistance. These factors, as well 
as its resistance to heat and moisture, 
make it suitable for structural use in 
electrical and electronic equipment. 

Punched Lamicor can be used for 
terminal boards, insulators, switch 
plates, and other applications in motor- 
generators, transformers, switch gears, 
and communications equipment. Strick 
Plastics Co., 31-06 38 Ave., Long Island 
cay 3, N.Y. 

No. 20, Reader ry Facilit 


REGISTRATION CONTROL 


Designed for maintaining precise ac- 
curacy in automatic machine operations 
on paper, textiles, plastics, tin, steel 
or other sheet-material Type 23LF3 
control responds instantly to the ap- 
proach of a mark printed on material 
moving past at speeds from 15 fpm to 
more than 500 fpm. The abrupt change 
in light intensity caused by the passage 
of this mark actuates the control relay 
which will trigger speed correction 
devices, keeping the material in perfect 
synchronization with the machine opera- 





tion. The registration control operates 
continuously over both high and’ low 
speed ranges without attachments. 

Type 23LF3 will respond to impulses 
as short as 0.0005 sec. Circuit design 
ensures great stability over wide varia- 
tions of line voltage. 

Supplied with the Control is the 42 
Series scanner. It consists of a light 
source, lens system, phototube and am- 
plifier tube mounted in a single rugged 
housing. The precision lens system is 
used for both incident and_ reflected 
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Here’s how a LEDEX 
ROTARY SOLENOID operates... . 


The magnetic pull moves the armature along the Solenoid 
axis. This action is efficiently converted into a rotary motion by 
means of ball bearings on inclined races. The inclined ball 
races are made to compensate for the magnetic pull increase 
as the Solenoid air gap closes, thereby providing substantially 
equal starting and ending torque during the rotary stroke. The 
rotary snap-action power of the Ledex can be efficiently har- 
nessed with a minimum of linkages, through the use of one 
or more standard features available on all models. 















































































Here’s why 
LEDEX ROTARY 
SOLENOIDS are 
dependable! 





o 
oe 3 
s ¢ 
¢ 
As can be seen from the exploded view, Ledex Rotary Sole- 
noids are simply constructed with few moving parts. All parts 
are manufactured to exacting tolerances and are carefully in- 
spected and assembled. The copper wire coil, the heart of the 
Solenoid, was developed especially for this product. It is wound 
by a precision winding process that puts a maximum amount of 
magnet wire into available space ... giving tremendous power 
to compact Ledex Rotary Solenoids. 


Basic sizes of LEDEX ROTARY 
SOLENOIDS to choose from! 
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Torque Ibs.-inches él Veh ae | fa 


Torque values for normal intermittent duty and 45° stroke. 


Engineering data is available upon request. 
WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


































Ld 4 INC. 
123 WEBSTER STREET, DAYTON 2, OHIO 


IN CANADA: MARSLAND Engineering Ltd., KITCHENER, ONTARIO 





light. It is prefocused to minimire 
optical alignment at the installatioy. 
Several scanner models are availab'« 
to accommodate the reflectance cha:- 
acteristics of most materials. 

Power supply required is 115 volis 
60 cycles; power consumption, 35 watt:. 
Combined weight of registration contr] 
and scanner, 20 lb. Photoswitch Div., 
Electronics Corporation of America, 77 
Broadway, Cambridge 42, Mass. 

Circle No. 21, Reader Inquiry Facility, page 237 


DOUBLE UNIVERSAL JOINT 
AND UNIVERSAL COUPLING 


Designed for use where remote-control 
flexible shafting might be inadequate, 
dual-type universal joint allows for 
lateral as well as angular displacement 
between connecting shafts. The unit op- 
erates effectively with included angles 
of 90 deg or more; since the paired 
units are angularly phased, practically 
all cosine error is balanced out. 

Also available is a universal coupling 
that resembles a universal joint except 
that the block floats within the forks 
without pivot pins, allowing for slight 


lateral misalignment, as well as mod- 
erate angular misalignment when con- 
nected to stably supported shafts. 
When operating within its limitations, 
the coupling provides lateral play un- 
obtainable with a conventional single 
universal joint. 

Both units are made in a range of 
sizes, with types available for shafts 
with % in., 44 in.. and %% in. diam. 
Standard construction employs nickel- 
plated brass ends and stainless steel 
blocks or pivots. Kupfrian Manufactur- 
ing Corp., 370 State St.. Binghamton, 
N.Y. 
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PAPER-BASED EPOXY 
LAMINATES 


Now commercially available in %42 to 
14 in. thicknesses and 18 x 18 in. 
sheets is a high-pressure paper lami- 
nate using an epoxy binder. Designated 
Epinate, the laminate has a tensile 
strength of 17,600 psi (lengthwise) 


| and 17,500 psi (crosswise). Arc resi> 
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The Bearing That Wouldn’t Wear Out 


125 years* service without adding a drop of oil 


How long will a bearing last? An OILITE cus- 
tomer making large vertical shaft attic fans 
wanted to know the answer. He subjected a fan 
equipped with an OILITE bronze flange bearing 
to an ‘accelerated life test equivalent to 125 
years of service. Throughout the test it ran 
quietly and smoothly. Not one drop of oil was 
added—it showed no apparent wear. 


OILITE bearings hold oil by capillary attrac- 
tion. Oil film on the surface insures positive, 
constant lubrication. Particularly good in trouble 
areas where lubrication is difficult or impossible. 
The built-in oil cushion allows OILITE Heavy- 


CHRYSLER AMPLEX PRODUCTS 


OILITE Bearings 


Permanent Metal Filters Friction Units 


Dept. E-4. 


Finished Machine Parts 


e : Only Chrysler makes OILITE . 
CHRYSLER CORPORATION - AMPLEX DIVISION 


Duty Bearings to absorb shocks and stresses. 


Heavy-Duty, self-lubricating OILITE bear- 
ings are Chrysler engineered to meet individual 
requirements. Standard bearings are available 
from local dealer stocks. Also cores, bars, plates, 
discs and strips in sizes ranging from 14” to 1514” 
I.D. and 1” to 184” O.D. 

The engineering facilities of Amplex and 
Chrysler, unmatched in the powder metal 
industry, are ready to help you with your 
bearing problems. For on-the-spot service, con- 
sult your telephone yellow pages for the field 
engineer near you. 


Write for free 24-page 
OILITE Bronze Precision 
Bearings bulletin S-53. 






Detroit 31, Michigan 
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Always 


tance, tested according to ASTM D495- 
48T (0.1247 in. thick) is 93 sec. Their 
properties include: 
Flexural strength, psi 
lengthwise, 24.600 
crosswise, 24.800 
Impact strength (notched Izod) 
lengthwise, 0.56, crosswise. 0.64 
Heat distortion, F 400 
Rockwell hardness m. 110 
Coefficient of linear thermal expansion 
Per deg C (—30 to 30) 2.17 
x 10—5 
Water absorption 
24 hr immersion 0.27 per cent 
Epinate also has a high 60-cycle 
power factor, with good corrosion-re- 
sistance properties. The paper-based 
laminate punches hot and shears cold 
up to 46 in. It is available unclad or 
copper-clad on one or both sides. 
American Printed Circuits Co., Ine., 
Forrest St., Metuchen, N. J. 
No. 23, R« f 


RELAY FEATURES 
MERCURY-WETTED 
CONTACTS 


Designed for use in high-speed switch- 


Engineering 
Writing 


| for Advancement in Electronics 


If you are an 
Electrical Engineer or 
Physicist with aptitude 
for writing, here 

is a way to broaden your 
experience and 

enter a fascinating 
area of advanced 
electronics in 

one of the nation’s 
leading organizations 


in its field... 


ing equipment, mercury-wetted contact 
relays, Types HG and HGP, are capable 
of over a billion operations without 


Fiughes 
Engineering 


aluminum eae iead 


Vinee 
ALCOA 


Aluminum 


Fasteners 


available at your 

local ALCOA 

CLEMO Oe 
fill out coupon for 
ee aka 

Che A eClle meliTel 
yeaa eerste) 

Clete 


ALUMINUM COMPANY 
OF AMERICA 


2241-D Alcoa Building, 
Pittsburgh 19, Pa. 


Gentlemen: 


Please send complete specification data 
and samples of your aluminum fasteners. 


Name 
Title 
Company 


Address_—— 


eeerereenee see eeemeeeeee © 
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maintenance. Bounce- and chatter-free, 
the relays will operate at up to 60 op- 
erations a sec; have a current-carrying 
capacity of up to 5 amps and a voltage- 
handling capacity of up to 500 volts. 


Added feature is their uniformity of 
operation to within 1.5 millisec under 
constant drive conditions. 

These characteristics are achieved by 
the use of platinum contact surfaces, 
continuously wetted with mercury by 
capillary action, and the hermetic seal- 
ing of the magnetic switch in a _ pro- 
tected glass capsule, pressurized with 
hydrogen. 

Illustrated is the Type HG. It con- 
tains a magnetic switch hermetically 


work directly with design, develop- 
ment, test and maintenance engi- 
neers—performing the vital work 
of transforming complex theory 
and procedure into clear, concise 
technical information contained in 
manuals, handbooks and other pub- 
lications for use by military and 
civilian technical people. 


Here are some 

of the advantages of being 
an Engineering Writer 

at Hughes: 


Training at full pay to become fa- 
miliar with Hughes-developed and 
manufactured radar, computer sys- 
tems and guided missiles. 

Full status as a member of the 
Hughes Technical Staff, with same 
Company benefits. 

A salary commensurate with other 
Engineering categories. 

Close personal liaison with project 
engineers. 

Career permanence, with assured 
advancement opportunities. 
Reasonable traveling and moving 
expenses. Live and work in South- 
ern California. 


Write, giving education, experience 
and other qualifications, to: 


HUGHES 


RESEARCH & DEVELOPMENT 
LABORATORIES 


SCIENTIFIC AND ENGINEERING STAFF 


Culver City, Los Angeles County, Calif. 
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Tracing design on glass cloth 
from metal loft at A. O. Smith 
Corp., Rochester Works. 


Valuable originals protected 


against wear and tear 


At the A.O. Smith Corp.’s Rochester (N.Y.) Works, large 
drawings are made exactly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 
and tear of exces- 
sive handling. In- 
stead, they use in- 
termediates made 
on Kodagraph 
Autopositive Paper. 

Costing but a few 


cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
-- -——————————— MAIL COUPON FOR FREE BOOKLET -————————————— 


atl 


: EASTMAN KODAK COMPANY 


Bie 


ae Name 
Shows all the ways 
you can save with 
Kodagraph 


Autopositive Paper. iia Si acct cea 
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Industrial Photographic Division, Rochester 4, N. Y. 
Se Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


Position 
i 


State 


without a negative step or darkroom handling. It can be 
exposed in standard print-making equipment and proc- 
essed in standard photographic solutions. (A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to § x 4 feet in size. ) 

No worries with Autopositive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can be run at uniform, practical speeds in the 
company’s direct-process machine. 

In addition, A. O. Smith keeps an “Autopositive File” 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. 














When youre looking 
for a material that 


resists TEMPERATURE 
<4 51> "| ee 


| a | 


MICQFTA is basic! 


At below zero, or extremely high temperatures, MICARTA retains the prop- 
erties that make it one of industry’s most versatile materials. It resists compres- 
sion and impact. It withstands vibration and muffles noise. It repels moisture 
... fights corrosion. It is an excellent insulator. How can this lightweight, 


easily fabricated material help you? Use the coupon for the complete story. 
J-06583 


VEC 


you can 6c SURE...iF ns Westinghouse aS 


Westinghouse Electric Corporation, Trafford, Pa. 
Micarta'’s Unique Properties MiIcarTA Division, Attention: L. A. Pedley 


are serving every industry in Sir: (Please check one) 


applications ranging from tiny [_] Please have your representative call 
punched parts to massive steel 
mill bearings. 





| Please send me complete facts 
on MICARTA 


Name_ 
Company 
Address 


City 


sealed in a high-pressure hydrogen at. 
mosphere in a glass capsule. The g ass 
is surrounded by the operating coil ond 
encased in a metal housing mounted on 
an octal base. Type HGP relays ire 
similar, but can be factory-adjusted to 
provide either biased or polarized oper. 
ating characteristics. C. P. Clare & ( 0., 
3101 Pratt Blvd., Chicago 45, IIL. 
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MINIATURE A-C MOTORS 


Having a 1-%e-in. diam, subminiature 
a-c motors are available for either 400 
or 60 cycles. Designated Type SC, 
motor can be wound for single, two, 
or three phase; it can be furnished 


either as an induction or a hysteresis 
motor. Characteristics can be modified 
to cover a wide range of requirements, 
Type SC can also be furnished with a 
concentric spur gear reducer. Globe 
Industries, Inc., 1784 Stanley Ave., 
Dayton, Ohio. 

Circle No. 25, Reader Inquiry Fi 


MINIATURE FLAT 
CAPACITORS WITH MYLAR 
DIELECTRIC 

Sealed in nonmetallic cases and de- 
signed to meet MIL-G-91A moisture 
resistance requirements, line of minia- 
ture flat capacitors with a Mylar poly- 


| ester film dielectric includes the 337 and 


the 338 series. The capacitors are rec- 
ommended for high humidity applica- 


| tions requiring reliable operation from 


—55 to 85 C, and up to 125 C when 
proper voltage derating is applied. 
Series 337 and 338 will withstand a 


| d-c voltage equal to 200 per cent of the 





rated voltage for 1 min at 25 C. The 
capacitors will withstand a 250-hr ac- 
celerated life test with 140 per cent of 
rated voltage at 85 C and with 140 per 


| cent of the specified derated voltage at 


| 
1 


125 C. Power factor is less than 1 per 
cent at a frequency of 1000 cps at 25 
C. Minimum insulation resistance is 
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SC RADIO RECEPTOR 
wo, : 2 bs cpinibiaiphaigiaaen cae 
ished 
subminiature, hermetically sealed 
LASS DIODES 
Radio Receptor engineers have rivaled the Arabian Nights with } 
these new diodes hermetically sealed in tiny glass envelopes. Like the 
fabled genie who lived in a bottle, RRco. glass diodes are long lived, 
efficient and capable of performing amazing feats with remarkable | 
a endurance. | 
lified Here are some of the important features we’ve built into these | 
ys subminiature glass units: | 
ith a 
ylobe 
Ave., 
e 23 
t 
de- 
sture 
‘inia- 
poly- 
and 
si _— DIMENSIONS 
ica: aon 
from Lead diameter. .021”~.019” 
when Lead length ......1.125” min. 
nd a 
f the 
OTHER PRODUCTS OF RADIO RECEPTOR: Radio Receptor’s line of glass diodes is constantly expanding and new 
Selenium Rectifiers, Germanium Tran- numbers are added all the time. For latest news of these and other 
sistors, Dielectric Heating Generators : 7 
= and Presses, Communication, Radar and RReo. semi-conductor products write today to Department EM-7. 


Navigation Equipment. 





The 
a Semi-Conductor Division 
) per RADIO RECEPTOR COMPANY, INC. 
Y* In Radio and Electronics Since 1922 
er 
ion SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y. 
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New 


LSAT BCS 
NOISE FILTERS 


Now Sprague brings you a complete series 
of miniaturized, bulkhead-mounting inter- 
ference filters for aircraft and mobile elec- 
trical and electronic equipment in ratings 
from 0.1 ampere to 20 amperes for both 
125 volt dc and 125 volt ac, 400-cycle serv- 
ice. These filters meet all pertinent MIL 
and AN requirements for operation at tem- 
peratures from —55°C to +85°C. All 
designs are hermetically sealed with glass- 
or ceramic-to-metal solder seal terminals. 

These filters are available to meet your 
production schedules from the West and 
East coast plants of a reliable, old-line 
manufacturer. For Engineering Data Sheets 
on the units in which you are interested, 
write today to the Technical Literature 
Section, Sprague Electric Company, 11325 
West Washington Blvd., Los Angeles 66, 
California, or 307 Marshall St., North 
Adams, Massachusetts. 


SPECIFICATIONS 


CATALOG 


CURRENT | VOLTAGE WEIGHT SIZE 

(AMPS) | FREQUENCY (0ZS.) (DIA.” X 
- a 
: 


LENGTH”) 


125VDC 


125V /400CY 
400VDC 


125V /400CY 
400VDC 


125V /400CY 
400VDC 


125V /400CY 
400V DC 


® 


INSERTION LOSS (DB) AT 
GIVEN FREQUENCIES (MC) 
(50 OHM SYSTEM) 


*Beyond the range of measurement 


WORLD’S LARGEST CAPACITOR MANUFACTURER 


50.000 megohm at 25 C (but neod 
not exceed 150,000 megohms) ; at 85 C 
It is 1000 megohm-mf min (but nerd 
not exceed 6000 megohms) ; at 125 C it 
is 50 megohm min (but need not exceed 
300 megohms). 

The units will withstand a 5-lb pull 
applied axially for 1 min. There is no 
lead breakage when leads are bent 0 
deg in one direction, returned to orig 
nal position and bent 90 deg in the 
opposite direction. Gudeman Co., 340 


W. Huron St., Chicago 10, Il. 
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FOOTSWITCH 


Designed for general and heavy-duty 
switching, footswitch, Model FS5, 
features a cast aluminum housing. The 


| actuating treadle operates with light 


foot-pressure. The skid pad on bottom 
and rubber foot tread on top prevents 
operator’s foot from slipping. 


Footswitches can be obtained with 
contact ratings of either 5 or 15 
amp. Overall dimensions are 3-%4 in. 
long, 3 in. wide, and 1-¥ in. high 
Available with or without cord and 
plug. Vamaline Products Co., P. O. 
Box 222, Hawthorne, N. J. 

No. 27, f ry Fact 


SUBMINIATURE 2-POLE RELAY 


Less than 1-'% in. high, and capable of 
operating at temperatures up to 200 C. 
subminiature 2-pole relay is enclosed 
in a cylindrical can equipped with a 
conventional 2-hole mounting flange 


—— (—> 


with an overall dimension of 1-42 in 
x 34 in. weight is 1 oz. The new unit 
retains the balanced rotating armature 
and magnetic circuit of standard units 
in manufacturer's line. 

Said to exceed the provisions of such 
pertinent military specifications as 
MIL-R-5757B, the relay, 


designated 
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: —_ TRY SOLVING YOUR 


™ is TOUGHEST PROBLEMS 
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Thousands of engineers have found that facture. We can fabricate parts to your own 
Y “TEFLON” has what it takes to solve some really specifications or supply you with “TEFLON” in 
of tough problems in the electronics and electrical the form of rods, sheets, tubes or tape. For fur- 
( 


manufacturing fields. They have also found 


ther information, write today. 
R/M, with its unmatched skill, experience and 


facilities, a tremendous help in solving those 
problems. For R/M has been working with this 


plastic ever since it first was produced. If you 


PROPERTIES OF “TEFLON” 


High dielectric strength + Moisture absorp- 


tion zero * Unaffected by weather + Excellent 


have a problem the chances are good that R/M 
has encountered it and already worked out a 
solution. 


heat stability up to 500°F. in continuous 
operation * As tape leaves no carbon residue 
along discharge path * High impact resist- 
The several different products pictured above ance * Nonadhesive « Stretches easily + Tensile 


indicate R/M’s versatility in “TEFLON” manu- strength 1500-2500 psi. 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


: RAYBESTOS-MANHATTAN, INC. 


ire 


2 ASBESTOS TEXTILE DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. ¢ No. Charleston, S.C. ¢ Passaic, N.J. 
Neenah, Wis. ¢ Crawfordsville, Ind. © Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC., Asbestos Textiles * Packings * Brake Linings * Brake Blocks * Clutch 
Facings * Fan Belts * Radiator Hose * Rubber Covered Equipment « Industrial Rubber, Engineered 
Plastic, and Sintered Metal Products * Abrasive and Diamond Wheels + Bowling Balls 
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MICRO SWITCH Precision Switches 
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Four switches permit more efficient, 
faster drilling operation at lower 
cost per piece 


Correct speed for power indexing of this turret drill 
is controlled by two MICRO SWITCH units. The 
switches control a motor and clutch mechanism. 
Another pair of switches, controlling the electric 
clutch, help preselect the choice of twelve spindle 
speeds. The MICRO SWITCH switches were chosen 
because of their sturdy construction, adequate over- 
travel and proved dependability through a countless 
number of operations. Call MICRO SWITCH field 
engineering service for consultation on your design 
problem. 


Honeywell Mercury Switch 
provides perfect long-life light switch 
for this home food freezer 


Extreme cold and wide temperature variations have no effect 

on the long-life and dependable operation of this Honeywell 

Mercury Switch. With its mercury switching element entirely 

encased in glass, it operates to turn the light on and off as 

the lid of the food freezer is raised or lowered. If your appli- 

cation provides tilt motion and low force, it may be that a 
mercury switch is best for your application. 
MICRO SWITCH engineering service can ad- 
vise you as to whether a mercury or snap- 
action switch will serve you best. 


< adaes: 
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Two switches help electronic gage 
sort small parts automatically at from 
60 to 120 a minute 


Two MICRO SWITCH precision switches operate the 
timing cams to control the steps of the gaging cycle of 
this electronic gage. The gage sorts eight sizes of man- 
ually-loaded mica parts at speeds of from 60 to 126 
pieces a minute. The MICRO SWITCH units were select- 
ed because of their extremely accurate repeat opera- 
tions at high speed for long periods of time. Almost every 
switch application is different. Different switch char- 
acteristics, different actuation, different housings may 
be necessary to meet your specific application. MICRO 
SWITCH has them all or the experience to develop just 
the switch you need—and quickly. 


Five switches bring smooth operation 
to this bottle labelling machine at 
speeds of 90 to 180 a minute 


Trouble-free operation of this bottle labelling machine 
at speeds of 90 to 180 bottles per minute calls for the 
use of exceedingly dependable switches if jamming and 
overload is to be avoided. Factors which influenced the 
selection of the MICRO SWITCH units for this machine 
were their precise and quick response to light operating 
force, their dust-tight sealed plungers and their long- 
life, dependable operation. Perhaps a switch will give 
a “lift”? to your new product, or make a present product 
more automatic. Take the short cut. Call MICRO 
SWITCH engineering. Consultation can save you many 
hours of needless experiment by trial and error methods. 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes, 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls, 


FREEPORT, ILLINOIS 











Ferguson STANDARD INDEX TABLES 
FOR HIGH SPEED PRODUCTION 


* Over 150 Standard Models 
The Ferguson . . 
INTERAAITTOR * Ease of pnienenee and Tooling 
offers * 30,000 Precision Pieces Per Hour 
* lower Maintenance Requirements 


Cut production costs with the new FERGUSON Intermittor, the 
standard index table that features high speeds with smoothness of 
operation; extreme precision with no shock-causing auxiliary lock- 
ing or locating mechanisms; up to 20,000 hours operation with xo 
maintenance and complete drive renewal merely by replacing inex- 
pensive ball bearings. 


The Intermittor gives you complete choice of profitable work 
time with a minimum of “wasted” rest during the cycle because 
movement time may vary from 25% to 75% of the total cycle time. 
You get more pieces per hour . . . at less cost per piece. 


SEND FOR 
COMPLETE CATALOG 9m / 


#300 


es Manufacturers of the Ferguson Trans-o-Mator, Ferguson Roller Gear Drives, Dial Feed 
: Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 
A FERGUSON MACHINE & TOOL CO., INC. 


Tguson 


ROLLER GEAR DIVISION, DEPT. EI-4. P. O. BOX 191, ST. LOUIS 21, MO. 
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Type HG-2SM, withstands shock 
celerations in excess of 20 G at fre. 
quencies up to 2000 cps, with no con. 
tact break. In conjunction with other 
equipment, the subminiature relays 
have also passed Qualification Test 
MIL-E-5009A for turbojet engines. } 


ne- 


ic. 


lay enclosure provides excellent r-{ 
shielding and minimizes radiated noise 
even with high switching currents. In. 
sulation resistance is greater than 100 
megohms. 

Contact current rating is 3 amp, 28 
volts _d-c, and 3 amp, 115 volts a-c, 
Contact life is in excess of 100,000 
operations. Higher contact currents can 
be handled where shorter contact life 
is permissible. Contact resistance is held 
as low as 0.01 ohm. Coil resistance for 
the 2-pole unit is rated at 325 ohms 
at 28 volts d-c. The new unit is also 
available in a single-pole model with 
coil resistance of 520 ohms. Relays may 
be hermetically sealed and filled with 
either dry air or nitrogen. Hi-G Inc.. 
Bradley Field, Windsor Locks, Conn. 
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FRACTIONAL-HORSEPOWER 
MOTORS FOR RUGGED DUTY 


Engineered for rugged industrial serv- 
ice, new line of fractional-horsepowe1 
motors are available in three basic 
types: split-phase, capacitor-start and 
polyphase. Ratings range from 14 to 
1 hp. 

Designated the Hy-Drive. the design 
features a ribbed base. designed to 
withstand more abuse than conventional 


types, with widely spaced contact points 
to provide maximum rigidity and to 
minimize pivoting effects. Use is made 
of 11 gage heavy steel frame and cast 
iron end shields. Other construction 
features include use of Mylar insula- 
tion in the stator slots; and an im- 
proved ventilation design that permits 
complete air flow over windings fo: 
maximum cooling. Also incorporated i- 
a centrifugal starting switch that has 
withstood more than 6 million operating 
cycles. 

Conforming to NEMA standards fo 
56 frame motors, the Hy-Drive can b: 
used on machine tools, farm equipment 


ELECTRICAL MANUFACTURIN 
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Sturdy Eggbeater 


with die-cast frame and fly-wheel 
built for lifetime service and beauty 


Problem facing Turner & Seymour was 
to get a smooth, long-lasting chrome finish 
for this handsome kitchen utensil. Castings 
had to be absolutely free of surface imper- 
fections. Precision Castings Company engi- 
neers met this challenge and suggested re- 
designing the most critical part—the gear— 
so that gear teeth and outer rim could hold 
better finish. Production costs were reduced 
and the housewife gets lifetime service! 


ARE YOU PLANNING A NEW 
PRODUCT OR COMPONENT PART? 
Ask the Precision team of design and 
metallurgical engineers how modern die- 
casting methods in aluminum, magnesium 
or zinc can solve complicated design prob- 
lems, reduce weight, help eliminate machin- 
ing, reduce assembly and shipping cost . . . 
and give you unlimited production of iden- 
tical parts. Write for the Precision story — 


PRECISION CASTINGS CO., INC. =< = <p 


mons largest independent eeranes —- — and zinc die castings 


DIE CASTING RE 


New, “im Cost Lightweight 


Slide Projector 
by AMERICAN OPTICAL 
Features Streamlined Die-Cast Design 


“Die Castings . . . Unlimited.” 








“The only way we could design these 
pleasing flow lines into our AO-300 pro- 
jector,” said American Optical Company 
engineers, “was to use die castings. And 
they helped us keep the projector's price 
low.” Together with Precision’s engi- 
neering department, AO designed the 3 
aluminum die castings needed: housing, 
cover, and slide changer. Exact location 
of bosses and projections in every casting 
permits pre-assembly of optical and 
blower systems. These are then put to- 
gether with five screws! 





Address your 


request to Precision Castings Co., Inc., 


207 Walnut Street, Fayetteville, 


| 


N. Y. ‘ 


FAYETTEVILLE, N, Y. — CLEVELAND, OHIO — KALAMAZOO, MICH. 
SYRACUSE, N. Y. — CHICAGO, ILL, — CORTLAND, N. Y. 
















Nine product designs show how you can 
reduce costs, get freedom of design 
with General Electric Calrod* heaters 


HEATING LIQUIDS ( 


EASILY FORMED tubular heaters im- MANUFACTURER USES IMMERSION HEATERS in 


prove paint sprayers. Labor time and _ sterilizer because G-E heaters take wear and tear 
amount of thinner are reduced 50%. 


DESIGNER SPECIFIED G-E immersion 


heaters for steam cooker because 
of 24-hour duty—provide sanitary sterilization. they are adaptable to small area. 


HEATING SURFACES 


ai dl 
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G-E TUBULAR HEATERS are used in BENT SEVEN TIMES, G-E Calrod tubular units MANUFACTURER FINDS G-E Cal- 
packaging machine because they can don’t break. Tire retreader manufacturer had to rod “wrap-around” tubular heaters 

be formed into intricate shapes. send other heaters back for special bending. are easy to install in extruder. 


HEATING PROCESS AIR 


—~ 
COMPACT G-E FIN HEATERS require MANUFACTURER PREFERS G-E strip heaters for SIMPLE PATTERN of General Electric 
less space, allow maximum air circu- air-heating oven. Electric heaters are easily in- strip heaters for radiant drying bank 


lation for oven manufacturer. stalled; eliminate cost of auxiliary equipment. reduces installation costs. 
*Reg. trademark of the General Electric Company. 


Section (723-2, General Electric Company, Schenectady 5, N. Y. 
MODERN HEAT PROCESSING . . . ten 280i, Seored Sie 
Tear out this coupon and send for your free copies of the (1) GEA-5097 Heating Surfaces 
bulletins listed at the right. 1 GEA-5096 Heating Process Air 


() GEA-5866 Calrod Heaters for Machinery Manufacturers 
Name ‘ belie tenihaanatodl : ; 


For more information, contact your local G-E Apparatus Sales Office 
Company a ee Seas iat 2 


— «GENERAL @@) ELECTRIC 

















package air conditioners, industrial | 
fans and blowers, and similar devices. | 
Available models include rigid, resilent | 
or face-mounted dripproof models with 

either sleeve or ball bearings; totally 

enclosed, rigid-mounted types _ incor- 

porating ball bearings; and _face- | 
mounted units, either dripproof or | 
totally enclosed, that are suitable for | 
vertical or horizontal installation. Elec- 

tric Motor Div., The Hoover Co., North 

Plainfield, N. J. 

rcle No. 29, Reader Inquiry Facility 


RACK CABINETS WITH 
CONTROLLED CROSS 
VENTILATION 


Controlled air flows over individual 
chassis in new rack cabinet due to 
construction. Vertical and _ horizontal 
rows of square openings in these walls 
can be treated in three ways to ac- 
complish the desired cooling objective: 
they can be closed by flat sheet metal 
plates to stop flow. kept open for 
maximum flow, or be equipped with 
sheet metal scoops to direct the flow. 





The sheet metal inserts are snapped 
into place and can be interchanged. 

The lower section of the cabinet, 
designated Ventrak, may be fitted with 
a filter intake and equipped to receive 
a blower. Either pressure or suction 
systems are possible. Air volume is 
controlled by a damper on each cabi- 
net; cabinet doors are strip-sealed to 
prevent leakage. 

Versatility of the design is illus- 
trated in the efficiency of coupled rows 
of cabinets. Upper and lower plenum 
chambers of the cabinets can be com- 
bined for use with the cabinet blowers 
or with a separate remote exhaust sys- 
tem. A continuous wiring gutter permits 
internal electrical combination of the 
coupled cabinets. 

Under normal conditions, the Ventrak 
cabinet is able to dissipate a heat load 
of 1500 watts. Uniformity of internal 
temperature is assured by the cabinet’s 
ability to direct extra air flow to hot 
spots, thus increasing tube life. Cabi- 
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@ Springs and wireforms take on some pretty queer shapes 
at times. They’re designed that way to do unusual jobs. 
However, many springs are unnecessarily complex in design 
—they may do the job, but they cost too much. Here’s a good 
suggestion: 

When you have an unusual or “tricky” spring application 
let Lewis Engineers work with you. They have a wealth 
of experience to offer in helping you find the simplest, lowest 
cost answer to your spring problem. 

Lewis engineering experience is just one of the many 
“extras” you get when you make Lewis your source for springs. 
Whether it’s help in spring design, packaging springs for 
efficient assembly line handling, or simply a case of getting 
top quality springs at competitive prices—call on Lewis... 
springs and wireforms are our business. 


LEWIS SPRING & MANUFACTURING COMPANY 
2646 W. North Avenue, Chicago 47, Illinois 





The finest light springs and wireforms of every type and material 
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available in several models. 


with a range of components and op- 


Kl FR KW 0 0 tn | tional accessories. Ventrak Corp., 11 
| West 42 St.. New York, N. Y. 
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covers the field 


in commutators NYLON-INSULATED PLUGS 


Nylon jacket covers the entire exposed 
area of Type B Interlock plugs. ex- 
cept for the contact points, permitting 
the plugs to be safety plugged in or 
disconnected. In addition, for heavily 


concentrated wiring where interlock 


plugs are frequently 
insulation shorting if 
should make accidental contact. 
Type B Plugs have a current capac- 
| ity of 5 amp, a dielectric strength of 
1000 volts, and a contact pressure of 


MINIATURE MOTORS ! 
| 10 oz. They are available color-coded 
to | or 


used, the nylon 


prevents plugs 


clear. Harvey Hubbell Inc., 1460 
| ~ . ° . 
State St., Bridgeport 2, Conn. 
MARINE EQUIPMENT | PIX 49 
| Circle No. 31, F 
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ANALOG-DIGITAL 
ROTARY CONVERTER 


Providing an accurate means of trans- 


we make commutators for 






every type and size motor on the 
merket teoday—from toy boats to 
PCa teil te 





posing rotary motion into an equivalent 
binary Digit- 
ometer is an analogdigital rotary con- 
verter currently offered shaft 
0.15 oz-in. Originally 





numerical notation, the 








Before designing a new motor, 
check with us first. 














with a 








torque of only 
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ard designs ranging from 9/32” 
to 50” diameter will meet your 




















requirements and save youmoney. 





Send us your prints for estimates. 








WRITE FOR CATALOG NO. 3 
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PALA 


COMMUTATOR CO. 
Over 10,000,000 now in use. 


4855 West 130th Street 
pete t- Me m eee ed T-) 











developed for the Air Force, Type 15 
| Digometer has an unambiguous output 
using a reflected binary, or Gray Code, 
i 











of 8 digits. The instrument 
adjusted for 
clockwise rotation with increasing code 


may be 


clockwise or counter- 








sequence. Special code disks are avail- 





































yi 
ae Ves 


UNIFORM 
WAAC 
QUALITY 


ae 
ae 
aL) 


WISCONSIN 
PORCELAIN ’ 


To meet manufacturers’ needs for 
insulation that conforms to spec- 
ifications — Wisconsin Porcelain 
Co. developed new procedures that 
make it possible to obtain a great 
degree of accuracy on ceramic parts. 


The superior physical character- 
istics of Wisconsin ceramic parts 
make them especially well adapted 
to automatic or semiautomatic 
processes — and in most cases offer 
savings in material and production 
costs. 


Modern production methods, 
adequate facilities and a fireproof 
plant are your assurance of prompt 
delivery on any quantity. 


Send us a sample or sketch and 
tell us your requirements. We will 
be glad to quote prices and delivery. 


Serving Electrical and 
Electronic Industries since 1919. 


WISCONSIN 
PORCELAIN ((]) COMPANY 


115 Market St. 
Sun Prairie, Wisconsin 
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YOU WHEN TO STOP | 
When You Use the 


ELAPSED TIME METER 


Why gvess at remaining tube life ... the right time for 
maintenance operations .. . or the amount of available oper- 
ating time on your equipment when the new Roller-Smith 
_ Elepsed Time Meters will do the job for you . . . automatically 
and dependably? 
Available to meet MIL specifications in 2,” and 31/.” 
flange diameters, these new meters come in hermeti- 
cally sealed or in bakelite cases. Highly styled to 
match other Roller-Smith panel instruments, their 
smart ‘modern look’ will enhance the appearance 
of your equipment. Like all Roller-Smith products, the 
Elapsed Time Meters are precision-built by master 
instrument-makers with nearly fifty years of experi- 
ence and know-how. 

Elapsed Time Meters of standard ratings are avail- 

able immediately from stock and are attractively 

priced. Write, wire or phone for quotations and 
complete data. 
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110 VOLTS 


TeETH-I 4 


NEW ‘WRAP AROUND” SHROUD 


with gasket seal makes 
these meters as modern 
in appearance as they 
are dependable in per- 
formance. Precisely 
built, their neat func- 
tional form expresses 
the forward thinking of 
our engineers. 


Snsbuument \Nibiston 


1825 WEST MARKET STREET & BETHLEHEM, PENNSYLVANIA 
Se 


Precision Products Since 1908 
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able. Satisfactory operation at vibra- 
tion frequencies up to 500 cps at 7 g 
has been verified by field tests. Ac- 
curacy of segment location is + 0 deg 
—10. 

The instrument is a direct drive, 
gearless unit utilizing precision ball 
bearings. Maximum recommended ro- 
tational speed is 650 rpm. Specified 
accuracy is maintained for over 5,000,- 
000 cycles. 

Approximately 1.9 in. long, with a 
1.5 in. diam, and a 0.125 in. diam shaft, 
the Digitometer weighs only 3 oz. All 
parts are of non-corrosive materials, 
or are suitably protected by plating or 
anodic treatment. Cold-plated terminals 
provide the electrical connections. 
Electro-Mec Laboratories, Inc., 21-09 
13 Ave., Long Island City 1, N. Y. 
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MINIATURE HARDWARE FOR 
ELECTRONIC EQUIPMENT 


Designed for use with electronic and 
printed-circuit assemblies and minia- 
turized electronic equipment, line of 
miniature precision hardware includes 
instrument screws, nuts, flat washers, 





SEND TODAY for Kester’s new 78- 
page informative textbook “SOLDER 
... Its Fundamentals and Usage.’ 


; split lockwashers, rivets, and eyelets. 
Constant solder alloy control and consistent flux formulae 


Features include the gold plating of 
combine to make Kester Flux-Core Solder the type of pro- eyelets and rivets to eliminate the prob- 


a al . ; : lem of metal splatter when these parts 
duction “tool” that wins great popularity. And such popu- : . 


are set. Circon Component Co., 17544 
larity means a full spool of Kester disappears in a hurry Raymer St., Northridge, Calif. 


because it’s practical to use on every soldering operation. | Circle Ne. 33, Reader Inquiry Facility 
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| ULTRA-THIN NICKEL-CLAD 
| STEEL STRIP 
Savings in the use of pure nickel in 
electrical and electronic applications 
are made possible by an_ ultra-thin, 
high-precision tolerance nickel clad 
steel strip, which is produced in thick- 


nesses down to 0.003 in., to tolerances 


cs O M PA NY 4029 Wrightwood Avenue, Chicago 39, Illinois as aeee ee SRE in wile 


down to 0.093 in. 
Newark 5, New Jersey * Brantford, Canada The nickel-clad steel strip, which 
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AVAILABLE FOR THE FIRST TIME 
IN PRODUCTION QUANTITIES 


oun ELEg, * These units are ideally suited for aircraft and guided 

Vor missile requirements. Other typical applications that 
can benefit from their superior characteristics are 
power rectifiers in commercial equipment, magnetic 
amplifiers, clipping, meter protection and counter cir- 
cuits. Anxiety over temperatures is completely elimi- 
nated when they are used in digital computers. Automa- 
tion and control engineering suggest additional fields. 
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1. Rectification Efficiency Over 99% | 
2. Forward Voltage Drops Averaging 1.5 Volts at 200 MA | 
3. Peak Inverse Voltages to 1,000 Volts 

4. Operates Continuously up to 200°C. 

5. Leakage Current as Low as 10-10 amperes 

6. Rectification Ratios as High as 10# 

7. Practically Flat Zener Characteristics 


TYPICAL 
VALUE 





1. HIGHEST EFFICIENCY 

2. HIGH CURRENT 

3. HIGH VOLTAGE 

- HIGH AMBIENT OPERATION 
- HERMETICALLY SEALED 









FORWARD CURRENT M, 







REVERSE VOLTAGE 
aie . SMALL IN SIZE 
” retinas seni 7s ° LIGHT IN WEIGHT 
VOLTS 


- RUGGED— ALL WELDED 
- LOW FORWARD DROP 
- LOW LEAKAGE 


STATIC I-E 
CHARACTERISTICS 1 


2SJ20 ‘ : 
aa gene Write for fully illustrated and 


Lo informative Bulletin SR-18-1 


0.5 


CODON OU DS 


Jetec No. 


Units with peak inverse rating of 850 volts available in sample quantities 
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These are just a part of the P&S 
Line. Send for Catalog No. 49 for com- 
plete information. If you have a special 
requirement for electrical wiring de- 
vices, write us, Let our sixty years of 
experience in the design and manufac- 
ture of electrical products help you. 








71 Murray St., New York 7, N. ¥. 
1229 W. Washington Blvd., Chicago 7, Ill. 





SUPER A.C. SWITCHES 


Designed for extra long life on HEAVY 
Rated 15 and 20 
Amperes, 120 Volts A.C., 277 Volts A.C. 
Can be used at full rated capacity on 
fluorescent and incandescent loads—up 
to 277 Volts at 80% of current rating of 
switch on motor loads. 


DUTY § service. 


P&S TURNLOK, LINE 


Sturdily constructed — Designed for 
easy wiring — Ampere rating 
plainly visible on modern face design of 
receptacles. Connectors, receptacles and 
caps available in 10 and 20 Amperes— 
2, 3 and 4-wire types. 





POLARIZED DEVICES 


Built sturdier with extra thick bodies 
and extra heavy metal parts—to with- 
stand rough usage over a long period of 
time. Designed for wiring ease. A com- 
plete line of 10 and 20 Amperes, 2, 3 and 
4-wire connectors, receptacles and caps. 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 

























possesses high-temperature oxidation 
resistance, has been used for lead-in 
wires for electronic tubes, grid support 
rods, and other applications where a 
surface of pure nickel is necessary. 
American Silver Co., 36-07 Prince St.. 
Flushing 54, N. Y. 
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ELECTRONIC CHOPPER 


Modulation of d-c to frequencies up to 
400 cps, for a minimum life period of 
3000 hr can be accomplished by an 
electronic chopper. Model 307. Modu- 
lation is accomplished by illumination 
of a photoconductive element in a typ- 
ical voltage divider. Features include: 
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temperature-insensitive operation from 
—50 to 100 C: a d-c to a-c conversion 
ratio of over 0.5; and a noise pick-up 
of less than 200 my, rms. Containing 
no moving parts, unit requires 114- 
volts, 3-ma, a-c excitation. Dimensions 
are: % in. high x % in. wide x 2 in. 
long; weight is 1.6 oz. Avion Instru- 
ment Corp., 299 State Highway No. 17. 


Paramus, N.J. 
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SPEED REDUCER WITH 
ANTI-BACKLASH FEATURE 


Backlash in Series 11 speed reducers 
is eliminated, for most purposes, by 
means of two parallel gear trains that 
are spring-loaded against each other; 
backlash, therefore. is continuously 
taken up whether running or not. The 
torsion spring is wound to give an anti- 
backlash torque of 2 lb-in. in either di- 



















allt? 0, 


rection. Where maximum output torque 
is not needed, spring torsion may be 
reduced to permit lower input torques. 
Applications include use in computers, 
timers, and other devices. They may be 
obtained in any of 600 standard ratios. 
Gears are hobbed, 48 pitch and hard- 
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No load Half load 


UNRETOUCHED OSCILLOGRAMS OF OUTPUT VOLTAGE: 
1000va Sola Harmonic-Neutralized Constant Voltage 
Transformer operating from 110v input and correcting 


Full load 


output to 115v with less than 3% harmonic distortion. 
“Commercial sine wave” is maintained regardless of 
load capacity served. 


+1% static magnetic voltage regulation 
with less than 3% harmonic distortion 


Static magnetic voltage regulation with all its advantages 
—automatic, continuous operation; instantaneous response; 
no maintenance; self-protection against short circuits; 
and input-output circuit isolation — has harmonics in 
its output voltage. In the case of the Sola Standard CV 
Regulator, harmonic distortion is held within an average of 
only 14% at full load. However, even 14% is excessive on 
some applications. 


Sola Harmonic-Neutralized Constant Voltage Transform- 
ers have the characteristics of the Standard Sola CV Stabi- 
lizer plus the added advantage of less than 3% harmonic 
distortion in the output voltage wave. 


Sola sinusoidal output stabilizers are ideal for the most 
exacting applications. They are widely used to provide 
stabilized undistorted voltage for instruments, production 
control components, and communication gear. They are 
especially suitable for input to a rectifier when close regula- 
tion of the de output is required. 


Six standard ratings from 60 to 2,000va are immediately 
available from your electronic distributor’s stock. Custom- 
built designs with ratings from 30 to 15,000va can be ordered 
in production quantities. A Sola sales engineer will be happy 
to discuss your specific requirements. 


SOLA reansronmens 


CONSTANT VOLTAGE ow for Regulation of Electronic and Electrical Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent and — 
. SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 e BOSTON: 272 Centre Street, 
Newton 58, Massachusetts ™ NEW YORK 35: 103 Eust 125th Street © LOS ANGELES 26: 2025 Sunset Boulevard © PHILADELPHIA: comment ase : 
Building. © CLEVELAND 15: 1836 Euclid Avenue © KANSAS CITY 2, MISSOURI: 406 West 34th Street © Representatives in Other Principal Cities 
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*TYPICAL HARMONIC ANALYSES, TYPE CVH 
CONSTANT VOLTAGE TRANSFORMER 


| Input Output | 
| Volts Volts 3rd 5th 7th 


Full Load 115) | «115.0 | 0.77% | 1.20% | 0.34% 
50% Load 115 |_sSs«1:16.1 1.00 0.70 | 0.55 
No Load 115 116.2 | 0.65 0.36 | 0.60 





*On production units, the lowest residual harmonic content may 
occur anywhere between full load and no load. 





TYPICAL MECHANICAL STRUCTURES: The two sta- 
bilizers on the left are stock units, the transformer 
on the right is a “special” in the 7,500va size range. 


WRITE FOR BULLETIN 6D-CV-200 
FOR COMPLETE DATA 


* 





Outstanding 





FORM WOUND COIL 


Improved edgewise bending 


ries 


No breaking or fraying 


Firat for Laing (abil —foom Mine le Market 


*Trademark applied for and patent pending. 


tDacron—Du Pont's polyester fiber, 
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Glass Wire Development ! 


DAGLAS' 


} Offers: | 


¢ Remarkable abrasion resistance. 





e Greatly improved adhesion and flexibility. 
e Uniformity—end to end—spool to spool. 


Daglas, a magnet wire insulation of fiberglass and Dacronj{ fused 
together, provides the excellent performance of glass wire, but takes 
tougher windings, cuts rejections and lowers over-all costs. These 
outstanding properties broaden its use in Class B motors, trans- 


formers and coils. Complete information on request. 


Any time magnet wire is your problem, 
consult Phelps Dodge for the quickest, easiest answer! 
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TOROIDAL COILS 
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| Accuracy is a Universal word, and Universal Toroidal 
Coils are wound exactly to your specifications. Our spe- 
cially designed Toroyd winding machines are faster and 


more accurate than standard methods. 




































THE 


TORSYD 


WINDING MACHINE 


Mode by 


Pp UNIVERSAL MFG. CO 


UNIVERSA 


Result—better delivery—lower cost, 








and uniformity from first to last. 


Universal Toroids wound to Mil-T27 specs. 

















Send blueprints or specs for quotations 


““ACCURACY IS A UNIVERSAL WORD" 


Write for information on Universal's new Toroyd Wind- 
ing Machines—guaranteed to give you lower cost coils. 

















ANUFACTURING COMPANY, INC. 
410 HILLSIDE AVE., HILLSIDE, N. J. 
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GROUNDING CAP 


This uniquely designed molded-on cap is ideal 
for power tools, appliances, industrial signs, 
industrial lighting and countless other appli- 
eM Me tml til tang). ed 
wire grounding caps, it is Underwriters’ Labo- 
ratories approved for 15 amps — 125 volts 





Now available for pro- 
duction, with exceptional 
quality and the usual 


‘*Columbia"’ fine service 


Rds ae lite 



































j 
| 








ened to provide smooth operation and 
long life. Anti-friction bearings are 
used throughout. Metron Instrument 
Co., 432 Lincoln St., Denver 9, Colo 
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PLASTICS STRAPS 


Non-corrosive plastics straps, for fast- 
ening and supporting all types of open 
wire, cable and cords are made of poly- 
ethylene. Because of the inherent prop- 
erties of this material, the straps are 
unaffected by heat, cold, moisture, salt 
air and gaseous fumes. They will not 
age. rot or rust. Tough but pliable and 


a" 


lightweight, they are available in black 
and ivory. Their edges are thick, pli- 
able, and round for protection against 


ae, 


short circuits, especially under condi- 


tions of vibration, strain, wind and 
weather. 

They are said to be easy to use be- 
cause the mounting holes are designed 
to hold the fasteners while they are 
being installed. Holub Industries, Inc.. 
Sycamore. Ill. 


ircle No. 37, R 


SENSITIVE RELAY 


Combining high _ sensitivity with 
thorough wiping action on each con- 
tact, Relay 100-B, features a wattage 
consumption of 25 milliwatts per con- 
tact. Relay is available hermetically 
sealed or with dust cover. Bounce and 
chatter are eliminated by the built-in 
wiping action in the contact movement. 

Designed for d-c applications, relay 
is available in a variety of contact ar- 
rangements and constructed for long 
operating life. If desired, drop-out can 






“SURE- 
GRIP” 


Molded-on plas- 
tic male cap with 
unusual design 

samples 
available upon 
request. 


We invite your inquir- 
Toe lst el etal ay 
wire, cord sets, and 


GST) vey 
WIRE & SUPPLY CO. 


2850 Irving Park Road Chicago 18, Illinois 
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be adjusted to about 65 per cent of the 
pick-up. Capacity: up to 1 amp induc- 
tive and 3 amp resistive load, with coil 
resistance up to a maximum of 30,000 
ohms. 

Effect of residual magnetism and 
iron aging are eliminated by use of 
non-ferrous metals and hydrogen an- 
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| PROTECTION 
be 


AGAINST 
HEAT 


STEAM 


Whether it bakes ... steams ... or fries — an appliance 
wired with permanently-insulated Rockbestos will never be bothered 


with wire failure. 


Rockbestos Wires resist heat, steam, or grease .. . always remain fit 


and flexible for the life of your appliance. 


Nothing yet developed compares with the rugged staying 

power of Rockbestos hi-dielectric tapes and felted 

asbestos constructions. Protect the life of your appliance — keep customer 
good will — install Rockbestos permanently insulated wires. 


ROCKBESTOS 


PRODUCTS CORPORATION, New Haven 4, Conn. 


NEW YORK « CLEVELAND ¢ DETROIT « CHICAGO 
PITTSBURGH « ST. LOUIS * LOS ANGELES 
NEW ORLEANS * OAKLAND, CALIFORNIA ¢ SEATTLE 
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yower servo ‘figure of merit’ 10,000 times 


ELECTRONS. IN CORPORATED 


127 SUSSEX AVENUE 


en r 3. N. J. 
NEWARK Y of mort 


ny yo © 
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nealing of the magnetic components 
Hermetic sealing is done exclusively by 
welding. Dust-covered type has acces 
sible spring-screw adjustment for 
changing contact pressure as well as 
the pick-up and drop-out characteris 
tics. Relay diameter is 114 in. x 3% in 
above mounting line. Hedin Tele-Tech 
nical Corp., 640 West Mt. Pleasant 
Ave., Livingston, N.J. 

rcle No. 38, Reader Inquiry Facility, page 23 


TERMINAL BLOCKS WITH 
SILVER-PLATED 
CURRENT-CARRYING PARTS 


Terminal blocks, featuring silver-plated 
current-carrying parts, are rated up to 
60 amp and will operate safely up to 
750 volts. They are available in both 
solderless and washer-head screw-type 


connectors. Each unit consists of a one- 
piece point and barrier, an end piece, 
marking strip, and short screws. The 
units are joined to form terminal blocks 
with any number of connections. No 
through bolts, long screws or individual 
barriers are used. Wama Co., Industrial 
Building, Baltimore 2, Md. 

Circle No. 39, Reader Inquiry Facility, page 237 


32-POLE D-C RELAY 


Originally designed as a “group” relay, 
32-pole Series 805 d-c relay is capable 
of simultaneously connecting together 
32 electrical circuits. Individual contact 
blades are molded in _ thermosetting 


phenolic for maximum strength, dura- 
bility and heat resistance. All contact- 
ing members are completely enclosed 
in an aluminum cover, making the Ser- 
ies 805 virtually dust-proof. Weight, 
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ALTRIC 


nt the motor that doesn’t waste an 


; ounce or an inch 


The Streamcooled Baltric line of totally enclosed motors is new 
and better... because it is more compact, more efficient, lighter. 
Using modern materials and knowledge . . . improvements that 
boost efficiency and trim poundage...new insulation ...permit- 
ting us to build compact power packages that do more work for 
d their size and weight than outdated models of similar ratings. 
to 
to 
th 
Te 


These powerful, rugged new Streamcooled Baltric Motors will do 
a better job for you. Their compact size and lightness make them 
easier to handle and install. Their advanced design and high effi- 
ciency will deliver years of satisfactory service. 
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Don’t waste weight and space...use the motors that pack a BESS-4 , 
heavyweight punch in bantam size ... Baltric. 
Original Streamcooled Motors Also Avail- 
able — Built to Former NEMA Standards 
ALL BALTRIC MOTORS TOTALLY ENCLOSED AND STREAMCOOLED 
= 
: ALDOR EL ECTRI€C CoO MI PAN Y 
dj 







4353 DUNCAN AVENUE * $T. LOUIS 10, MISSOURI 
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less than 5 oz. Guardian Electric Manu 
facturing Co.. 1627 W. Walnut St. 
Chicago 12, Ill. 


mae 


' PM MOTOR WITH 
Ue Ulla ould es | INTEGRAL BRAKE 


Permanent-magnet motor for 28-volt 
d-c operation, with an integral brake 
separately actuated from 28 volts d-c. 
is capable of bringing the armature to 
a stop from the rated operating speed 
of 4500 rpm within one shaft revolu- 
tion. Designed for continuous-duty 





and NOW, aDIEHL Instrument Servo Motor and Integ- 
rally-Mounted Alternating Current Tachometer- 
Generator assures stability in a Servo loop. De- 
signed for simple and easy mounting and can applications requiring good speed regu- 
. : ; ‘ lation, the unit supplies a_ starting 
readily be adjusted after installation so that the torque of 50 eein. at 10 amp. 
in-phase residual voltage is essentially zero. A Standard ratings include a total in- 
high impedance control-phase winding is avail- put current, including the 0.25-amp 
: 2 brake current, of 2.5 amp with a 
able for plate to plate operation. 574/57” volt 10-watt load. Dynamic brake torque 
control-phase windings can be provided for mag- is 100 oz-in. minimum. Weighing 2.4 
: ‘ ; ; ‘ lb, unit features reversible rotation and 
netic amplifier applications. Diehl Motor-Tach- is designated Type PM-4. Dalmotor Co.. 
ometer combinations are obtainable with Gear 1323 Clay St.. Santa Clara, Calif. 
Reducers in 5 different ratios. Attractively priced a 


for commercial applications. 
SEALED 5-AMP SUBMINIATURE 


is si si ces % % “ RN ORE Disa ee RABEL ri RELAY 
MOTOR RATINGS TACHOMETER SPECIFICATIONS { Hermetically sealed 6-pole, double- 


throw. subminiature Series 2005 Relay 


Se ee ed RRR 


i is said to satisfy MIL-R-6106-A, Class 

Input (volts) ‘ A, and MIL-R-5757-B, Class A. Built 

‘ to withstand a shock of 100 g and 10 ¢ 

191.1 to 1 Frequency (cycles) 60 | vibration, from 75 to 2000 cps in all 

: mounting planes. the unit has fine 

raat Output (volts per 1000 RPM) J silver contacts rated at 5 amp. 24 to 
32.4 to 1 P ; 


13.8 to 1 


5.8 to 1 Linearity 1% 


a a ee ie 


Our engineering staff will gladly help you select the equipment 
best suited to your requirements. A request on your letterhead 
will bring you a copy of Technical Manual No. 455, 
describing Diehl Servo Motors and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


oar nisl Sele] s Weebl tile 30 volts, d-c, resistive load. High con- 
Finderne Plant, SOMERVILLE, N. J tact pressure. in both energized and 


de-energized positions insures reliable 
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OF ELECTRO-MECHANICAL ASSEMBLIES... 
FROM “PILOT STAGE’’ TO PRODUCTION EFFICIENCY 


APRIL 1955 


Here’s how Atlas helps you develop new 
assemblies and components for radar and 
sonar systems, computers, and other elec- 
tro mechanical devices. 

You bring your designs to us. Atlas 
experienced production and methods en- 
gineers layout the job using new cost- 
cutting methods, improved processing 
techniques. Atlas toolmakers build dies 
and fixtures to implement these plans. 
Atlas skilled mechanics arid assemblers 
produce prototypes to your exact speci- 


" Fowe Mrawig Board. 


ENGINEERING - PRODUCTION 


fications. Atlas metallurgical and elec- 
tronic technicians test your product. Your 
next step is when your plant or Atlas 
takes over for volume production. 

Atlas furnishes the practical engineering 
step between idea and production line. 
We’ve been “‘precision-eering”’ on a con- 
tract basis for many years. May we work 
with you? Write for booklet ‘‘Precision- 
eering Electro Mechanical Equipment.” 
ATLAS Precision Products Co., Phila. 24, 
Pa. (Division of Prudential Industries). 


TAIL MLE 












Fluoroflex-C electrical sleeving... 


tough insulation 
for ‘rough’ temperatures 


operation at both low and maximum 


current ratings. Nominal coil voltage 
is 24 to 30 volts. Guardian Electric 
Manufacturing Co., 1621 W. Walnut 
| St., Chicago 12, Il. 
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SILICON POWER RECTIFIER 
FOR 125 C 


Capable of continuous operation at full 
rated power at an ambient temperature 
of 125 C, new group of silicon power 
rectifiers overcome limitation of con- 
ventional selenium, germanium, and 










































































































































Fluorofiex-C sleeving — extruded from trifluorochloroethylene 
resin — offers extremely high dielectric strength even at extreme 
temperatures. It has remarkable resistance to abrasion, is fungus- 
and moisture-proof and immune to attack from corrosives, oils, 
exposure and other destructive elements. 

Resistoflex’s quality-controlled production provides uniform 
toughness through all sizes, which range from sleeving for No. 24 
wire AWG to 1%4” LD. flexible tubing. It assures dependable 
insulation with optimum protection against damage from chafing 


and rubbing. 


To safeguard performance, use Fluoroflex-C sleeving for pro- 
tecting aircraft wiring; for miniaturized electronic equipment 
with tight space factors; for applications where heat build-up 


“Electrical grade” FLUOROFLEX-T 
certifies conformance of major prop- 
erties to specifications. Non porous, 
it affords highest dielectric for opti- 
mum performance. Available in 
stress relieved rod, sheet, tube and 
machined parts. 


®Fluoroflex is a Resistoflex registered trade mark 
resins. Teflon is the DuPont registered trade mark 


RESISTOFLEX 


CORPORATION 


ages other flexible dielectrics. Send for data sheet. 


Teflon® with certified electrical quality! 





or products from fluorocarbon 
or its tetrafluoroethylene resin. 


Belleville 9, New Jersey 


Warehousing Distributors: Prehler Electrical insulation Co., Chicago, Hl. 
Western Fibrous Glass Products Co., Los Angeles, Cal. 


vacuum tube types, providing reliable 
operation under wide variations in 





ambient temperature. High forward 
conductance and low leakage current 
allow operation at efficiencies up to 98 
per cent. Types for both magnetic am- 
plifier and power supply applications 
are available. Since these rectifiers do 
not exhibit forward aging effect, com- 
plex compensating networks are un- 
necessary. Transitron Electronic Corp., 
Melrose 76, Mass. 

rcle No. 43, Reader 
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PRESSURE DIFFERENCE 
SWITCH 


Meletron Model 462 senses any pres- 
sure difference from 0 to 99 psi be- 
tween two pressures within the work- 
ing range of 0.05 to 100 psi. The unit 
will actuate an electric circuit on the 





increase or decrease of any predeter- 
mined pressure difference within the 
range selected. It operates in any posi- 
tion; no balancing or levelling neces- 
sary. The functions of the switching or 
pressure sensing elements are not af- 
fected by jarring on mobile installations 
or by vibrations from pumps and com- 


ELECTRICAL MANUFACTURING 











maintenance free 
precision regulated 


* NO TUBES 

+ DUAL MAGNETIC REGULATED 
Sayama Ue PAL), 

+ ULTRA-FAST 

PUMA LMM tt 

+ FLUX OSCILLATOR CONTROLLED 


UU aC aaa a 
REGULATED 


la ase ee enya lea! 
WEN Leh a BS 


+ PROVEN IN CONTINUED 
NaH 


+ GUARANTEED 


TYPE A: 200 WATTS OUTPUT TYPE A: 1000 WATTS OUTPUT 


DC OUTPUT RANGE ) DC OUTPUT RANGE 
MODEL VOLTS ____ AMPERES 1] MODEL VOLTS AMPERES 


MR-6-20 0-20 MR-6-100 | 4-8 0-100 


nk 
Ome 


} 
] 
] 
; 
] 
| 
| 
| 


MY epee c aT hepa | Par 
Le eer: 210 16-32 


hee KP eee Bees 


MR-300-0.5 270-330 a eee 270-330 0-3 


"DYNAMIC REGULATION 
AND RESPONSE TIME: 


2% for +10% line 
+ + voltage 


Time: 
milliseconds 
3% for +10% load-current 
= Sanenae 


Response Time: Max. 100 milli- 
seconds under most severe 


REPRESENTATIVES 
oink neil smadcintes MAGNETIC RESEARCH CORP. 
NEW YORK 13, N.Y, 200 CENTER STREET © EL SEGUNDO, CALIFORNIA 


M. P. ODELL Co. 
frs. of Magnetic MTG onverters, Magne | 
CLEVELAND 15, OHIO ro ras ( rters, Magnetically 


Regulated DC Power Suppli fugnetic Pulse Generators 
HUGH MARSLAND & CO. 
CHICAGO 45. ILLINOIS 


APRIL 1955 








An Engine Gen 


@ For the design and manufacture of special 
Rotating Electrical Equipment that must meet the require- 
ments of your application, Motoresearch can help you. 
We produce only to order so with no standard catalog 
units, your special problem becomes our standard. Our 
flexibility in providing electrical and mechanical modi- 
fications varying from usual standards is the key to fast 
action by Motoresearch. All equipment is designed and 
processed to Military Specifications. 


The Engine Generator illustrated above is a self- 
contained Direct Current power supply, produced for 


installation in Armored Vehicles, and is typical of 
Motoresearch equipment. 


In addition to Engine Generators of direct current 
and high frequency permanent magnet type, Motoresearch 
offers the equivalent power supplies as motor generators. 
Motoresearch also specializes in design and production 


of high frequency induction motors, in sizes from minia- 
ture to 5 H.P. 


When your requirement calls for special equipment 
and commercial catalog units do not meet the need— 
write, wire or call 


sfonesennc COMPANY 


1600 JUNCTION AVENUE 
RACINE, WISCONSIN 


Designers and Manufacturers of SPECIAL INDUCTION MOTORS 








pressors. Model 462 incorporates a UL- 
approved snap-action SPDT switching 
element. Switch can be used to operate 
relays, solenoid, motor controls and sim- 
ilar devices. A splashproof housing pro- 
tects the entire mechanism from dust 
or damage in exposed locations. Barks- 
dale Valves, 4905 Sante Fe Ave., 
Angeles 58, Calif. 
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THERMOCOUPLE HEAD 


Weighing only 3-4 oz, compact closed 
thermocouple head is 2-%42 in. long 
with a 1-4 in. diam. Watertight, it 
accommodates from 30 gage to 14 gage 


wire. Maximum operating temperature 
is 200 F. The device has a chrome 
finish outside and is cadmium-plated 
inside for corrosion resistance. Conax 
Corp., 4515 Main St., Buffalo 21, N. Y. 

No. 45, Reader Inquiry Facilit 37 


EXPLOSION-PROOF MOTOR 


Available in NEMA rerated frame di- 
mensions and meeting specifications of 
the National Board of Fire Under- 
writers, a new motor is designed for 
Class I, Group D services for highly 
inflammable gases and volatile liquids, 


and Class II, Groups F and G for com- 
bustible dusts. Carrying the Under- 
writers’ seal, the motor, Type E, is 
equipped with a sparkproof aluminum 
fan (Type EN has no fan). 

Motor is presently available in ratings 
from 1 to 5 hp. Its features include a 
conduit box of extra heavy design, with 
a split dome. Also, the internal bearing 
caps are extended along the shaft to 
prevent sparks from traveling to the 
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cone 


—mekes them ALL 


makes ball and roller be 
many types and sizes, SACS serves alfa 


That is why you get unbiased adVice® 
tionally broad experience when 


bearing in the\right p 
SKF «tNDUSTRI t 
— manufacture; 


aU ici 


© 1955 SKF Industfies, Inc. 
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IMPROVED SPHERICAL 
ROLLER BEARING... 


_ Size for size, more capacity and longer life than any other 
spherical roller bearing. Introduced by scsi’ two years ago; 
now available in the popular series. Already adopted by hun- 
dreds of leading manufacturers. 


HIGHER CAPACITY CYLINDRICAL 
ROLLER BEARING... With crowned rollers and 
cylindrical raceways, engineered for today’s high speed— 
high load applications. Available with flanged or flange- 
less rings to meet design requirements. 


“SY"’ UNIT PILLOW BLOCK WITH 
SUPERIOR BEARING SEAL... 


Red Seals, of DuPont “Fairprene”, team with a rotating 
flinger to exclude dirt and retain lubricant. The “SY” Pillow 
Block is easy to mount — just slide unit on shaft, tighten two 

set screws. And the “SY” is interchangeable with ex- 


isting installations. 4e& 


QUIETER RUNNING SINGLE- = 
DEEP GROOVE BALL BEARINGS... 


With proven ssi Red Seals which keep dirt out and lubri- 
cant in. Available with any of 13 combinations of Red Seals, 
shields and snap-rings. 


To Get The Moe \Gluable 
Book You Ever Hod. 


Catalog #350 — Complete technical and 
engineering data on S(S’s complete anti- 
friction line. Send for your copy to SKF 
INDUSTRIES, INC., PHILADELPHIA 32, PA. — 
manufacturers of &%&F and HESS-BRIGHT® 
bearings. a 


BALL AND ROLLER BEARINGS roms +0 


See idea for design engineers on other side. 
© 1955 BREF Industries, inc. 
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exterior. Its rabbeted register fits are 
longer than those in conventional mo- 
tors to insure complete seal of bracket 
to motor frame. The frame is solid, one- 
piece cast iron with external ribs for 
reinforcement and to provide rapid heat 
dissipation. A  double-threaded drain 
plug can be provided at the bottom of 
the end bracket. Types E and EN both 
feature asbestos-protected windings, 
Lubriflush lubrication and normalized 
castings. U.S. Electrical Motors Ine., 
200 E. Slauson Ave., Los Angeles 11, 
Calif. 
e No. 46, Reader ' ility 


THERMAL TIME-DELAY RELAY 


Thermal time-delay relay, is a 9-pin 


miniature glass envelope feature snap- | 


action single-pole double-throw  con- 
tacts, and time delays preset from 5 
sec up. Ambient temperature operating 
range extends from —60 C to 80 C. 





They are available in 6.3; 26.5- and 
115-volt a-c or d-c heater ratings. Other 
features are small size and lightweight. 
Relay can operate in any position. Elly 
Electronics Corp., 22-02 Raphael St., 
Fair Lawn, N. J. 

cle No. 47, Reader Inquiry Facility, page 23 


GERMANIUM DIODES FOR 
100 C 


Three new high-temperature german- 
ium diodes for operation at ambient 
temperatures from —60 C to 100 C 
are rated and tested at 25 C and at 
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There’s 

“big meter” 
precision in | 
this Series 100 | 


SEALED 
SUBMINIATURE METER 








ACTUAL SIZE 


Now you can specify this tiny, light weight 
instrument and still get +3% accuracy over 
full scale. Special “O” ring and locknut pro- 
vide watertight, single hole mounting. Com- 
plete technical literature sent on request. 


9 Meters en 
in Only 
334” Square! 





















DeJ UR Sealed and Ruggedized Instruments: 
1”, 1%", 2%” and 3%”. Send us your require- 
ments and we will submit our quotations. 


ELECTRONIC SALES DIVISION + DeJUR-AMSCO CORPORATION 
45-01 Northern Bivd., Long Island City 1, New York 





“Youre always sure with De JU R instruments.” 





Where there’s a picture... 


yousee DUREZ 


with some properties 
your products might use 


The remarkable combination of prop- 
erties that has made Durez almost a 
synonym for plastics in photographic 
equipment may help you improve 
whatever you make—or plan to make. 

You see camera bodies and other 
parts molded of a Durez phenolic be- 
cause it is strong, rigid, stable, and 
photographically inert. It often reduces 
assembly and finishing costs... looks 
“like new” after years in the hands of 
camera artists. 

In viewers the same properties win 
preference for Durez. In film loaders 
its dimensional stability permits safe 


operation in daylight. In flash holders 
its corrosion resistance is the first 
criterion. 

When it comes to your product, you 
can pick Durez molding compounds for 
individual or balanced properties that 
lend sales appeal... or improved per- 
formance qualities. We've developed 
scores of them for innumerable appli- 
cations. Why not talk it over with your 
molder—or write us? 


Durez Plastics & Chemicals, Inc., 1304 
Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 


ree ite _ 
MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations. 
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RESINS FOR INDUSTRY. Bonding, 
casting, Coating, laminating, im- 
pregnating, and shell molding. 








temperatures above 75 C. Additions tu 
the “Red Dot” series, they are RETMA 
registered as Types 1N265, 1N266 an 
1N267. 

Typifying their high-temperatur: 
characteristics are the ratings of the 
1N267 diode at 85 C: 4.0 ma (min 
at 1 volt, 0.040 ma (max) at —10 
volts, 20 volts d-c maximum allowabl 
inverse voltage. 

Designed for clip-in or solder-in ap- 
plication, the diodes measure 0.230 in 
in diam and 0.470 in. in length. Al! 
are supplied with No. 22 tinned copper 
1 in. (min) pigtail leads. Internationa! 
Rectifier Corp., 1521 E. Grand Ave. 
El Segundo, Calif. 
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HIGH-VOLTAGE THYRATRON 


Tube 5563-A is a high-voltage, three- 
electrode, Mercury-vapor  thyratron 
with a negative control characteristic. 
Designed primarily for power-contro! 
applications, it is also suitable for use 
in load-circuit protection. It supersedes 
the RCA-5563 and has greater power- 
handling capability. 

In power-control applications, the 
5563-A is operated so that its d-c out- 
put voltage to the load is varied by 
varying the time of firing during the 


Het 


a-c input cycle. When so used, three 
5563-A’s in a half-wave, three-phase 
circuit are capable of handling up to 
45 kilowatts at a d-c output voltage 
up to about 9500 volts; six 5563-A’s 
in a series, three-phase circuit can 
handle up to 143 kilowatts at a d-c 
output voltage up to approximately 
19,000 volts. 

For protection applications, the 
5563-A may be operated as a grid- 
controlled rectifier to remove the d-c 
load voltage by blocking action of 
the grid, or as an electronic switch 
across the rectifier output to remove 
instantaneously the load voltage in case 
of a fault in the load. 

Type 5563-A uses a T-20 bulb. 


measures 27% in. in diam and 10%» 
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Specify more than 
“satisfaction” 


specify 


LELAND 





No product is any better than its components 
... no motor any better than what went into it 
—in design, materials, in craftsmanship. 


And Leland’s policy has always been to go 
beyond minimum requirements . . . to give you 
the extra value that assures dependability, that 
surpasses mere customer “satisfaction” 


It has meant painstaking, creative design. 
Often the use of finer materials. Always more 
rigorous quality control. But that policy has 
proved successful because users know and 
appreciate the extra value a Leland motor 
offers. 


Look for more than “satisfaction” from the 
motors you specify, buy or use. It costs you 
no more... . it does mean a finer, more reliable 
product. 


For more information 

on the extensive line of Leland Motors, 
from 1/6 to 5 hp., write 

THE LELAND ELEcTRIC COMPANY, Division 
of American Machine & Foundry Company, 
Dayton 1, Ohio. 
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VALUABLE FACTS 
ABOUT 
ELECTRIC HEAT 


@ WHY is electric 
heat better? 


@ WHEN can elec- 
tric heat be used? 


®@HOW can 
Watlow help 
you in your 
special heat- 
ing problems? 


@ WHERE are 
Watlow 
heating 

units 
being 
used 
today? 


A helpful guide published to assist you in the proper 
use of electric heating units (immersion, cartridge, 
band and strip). WRITE for your free copy today 


GLASSCAPS simviccric CAPACITORS 


with ALL of 
the Advantages: 


By selecting the 
proper plastic film 
dielectric, electrical 
characteristics are 
Highest voltage 
per size 
Lowest dielectric 
absorption 
Lowest power 
factor 
Highest resistance 
Highest stability 
with life 
Wide temperature 
range 


% Glass container design % Smaller volume 


% Easier to mount %& Hermetically sealed % Lighter weight 


SEND US YOUR SPECIFICATIONS 
Write for our new completely illustrated catalog on your company letterhead. 


Plastic Film Capacitors - High Voltage Power Supplies - Pulse Forming Networks 


ES 
if (Elite CT rae AT a 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 


in. in length, and employs a jumly 
4-pin bayonet base. Tube Div., Radi: 
Corporation of America, Harrison, N. J 
ircle No. 49, Reader Inquiry | t 


RETAINER RADIAL BEARINGS 
WITH SIDE SHIELDS 


Retainer radial bearings, designated 
the Micro line, are now available with 
single or double side shields for added 
protection against contamination during 
installation and use. The metallic-type 
shields may be removed for cleaning 
the bearing; oil or grease lubrication 
can be specified. 


Types include straight and flanged 
outer rings. Most sizes are being 
scheduled in stainless steel (Type 440) 
at no increase in price over chrome 
steel (SAE 52100). Tolerances are 
ABEC 5 or better. Sizes range from 
56, in. bore; 1%4-in. overall diam. New 
Hampshire Ball Bearings, Inc., Peter- 
borough, N. H. 
ircle No. 50, Reader 


SERVO MOTOR-PM- 
GENERATOR 


Consisting of a  permanent-magnet 
generator mounted coaxially with a 
standard two-phase servo motor, motor- 
driven generator unit has an output 


with a voltage gradient as high as 20 


volts per 1000 rpm. Frequency of out- 
put depends on the speed of the gen- 
erator, which has a 4-pole winding. 
The servo motor can be operated 
from either a two- or single-phase 
supply, and can be wound for 400- 
or 60-cycle applications. Motor torque 
available at the shaft end is approxi- 
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STAMPINGS 


and ASSEMBLIES 


Small stampings - - - medium stampings - . - complete 
assemblies... 4 tooth washer, television chassis or an 
automobile door check, Garrett manufactures for 


industries by the millions. 
time, trouble, labor, equipment an 


Save d expense 
ntractor. Our years of ““know- 


© _.. let us be your sub-co 
how’ can meet your most 
modern plants, automatic 
\ ton capacity, and an up-to-date tool shop, 
under the finest quality-control system. 
\ ishing equipment, heat treating, plating an 
facilities. 
To speed production, reduce costs, improve quality, 
make Garrett your headquarters for metal stamp- 
ings, lock washers, flat washers and hose clamps. 


Complete fin- 
d welding 


\ 
\ 
\ 





MANUFACTURED By 


GEORGE 
K. GAR 
RETT CoO., INC, - Philadelphia 34 
, Pa. 
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Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-Yel —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 


Y 


CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 


available with- . 
a jv 












out knurl. 





TRANSVERSE END 
CUTTING PLIER 
204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut. 


Wy 


This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A ‘copy will be sent 
without obligation. 






“Since 1857" 


Mathias 
Established 1857) 





tain 


Pe at ee ee 


ESIGNED 










FOR THE ELECTRICAL INDUSTRY 


ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 
or 6-inch sizes. 











LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5 —Smaller 
than 210-51 with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. @ 
Y 


NEEDLE-NOSE 


PLIER 203-6-spc1— 
Specially designed to 
reach into confined 
spaces. Tip of nose 
only 1/16 in. di- 
ameter. Nose of plier 
tempered to prevent 





distortion. Leaf E> 
spring keeps plier J Sef 
open,readyforuse. (/ / / 


Also available / 


without spring. 












ASK YOUR SUPPLIER 


j Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


& Sons 
Chicag, 1, U.S.A, 


LEIN 


Quality Pliers 


SPE CIALEY » 





mately 0.15 oz-in., depending on the 
power input, frequency, and speed o! 
the motor. The unit can be supplied 
with detent action of the output shafi 
in 4 positions, if required. 

Dimensions of motor and generator 
are 0.980-in. diam x 2-%6 in. length 
Weight of combined unit is 6.3 oz max. 
It can be designed to meet severe 
humidity specifications, with a tem- 
perature range from —65 to 300 F. 
G-M Laboratories, Inc., 4300 North 
Knox Ave., Chicago 41, IIL. 
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VINYL-IMPREGNATED GLASS- 
FIBER INSULATION 


Vinyl-impregnated Fiberglas electrical 
sleeving, designated Resinite vinyl glass. 
is designed for applications where ex- 
treme temperature conditions or severe 
usage is encountered and where ex 
treme flexibility and high dielectric 
strength are essential. Resinite sleeving 
stays flexible at —50 F yet maintains 





dielectric strength up to 395 F. It 
can be twisted, pounded, creased o1 
bent without cracking, crazing or loss 
of dielectric strength. It is said to 
offer excellent resistance to oil and 
chemicals. 

The sleeving is available in a wide 
range of sizes from No. 24 to % ID 
and in 11 colors. It is made in three 
grades: B-A-1, B-B-1, and B-C-1. Cost 
is said to be equivalent to those of 
cotton- or rayon-base insulations. Resin 
Industries, Inc., Santa Barbara, Calif. 

le No. 52, Reader Inquiry Facility, page 


CORROSION-RESISTANT 
SIZE 11 SYNCHRO 


Mechanical stability, corrosion-resist- 
ance, and high accuracy are features 
of new size 11 synchro. The maximum 
deviation spread from electrical zero 
is 10 min. Stator integrally bonded 
with housing prevents null shifts when 
rotating or clamping synchro in_ its 
mount. All materials have similar ther- 
mal coefficient of expansion for opti- 
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improved 


fiber gasket 


solves problem of electrolytic corrosion 


Moisture attracted from the air was causing corro- 
sion of the aluminum float bow] and zinc float bowl 
cover on a carburetor for small engines. The manu- 
facturer traced the cause to hygroscopic action in 
the binder of the float bowl cover gasket. Moisture 
attracted by this fiber gasket material set up elec- 
trolytic action between the adjacent dissimilar 
metals. Corrosion attacked new carburetors in stor- 
age as well as those actually in use. 

Corrosion stopped when the gasket specification 
was changed to Armstrong CN-705 Accopac®. The 
binder of this fiber material contained no hygroscopic 
agents to foster the damaging electrolysis. 

This is only one of the many unusual sealing prob- 
lems easily solved with Armstrong Accopac. Each 
of the materials in the Accopac family is a unique 
composition of cellulose fiber, cork, and a special, 


non-extractable, latex binder. They are all com- 
pressible, crush resistant, and will not shrink or dry 
out, even in alternately wet and dry applications. Be 
sure to test Accopac whenever you need extra de- 
pendability in a low-cost gasket material. 


FREE 24-PAGE GASKET MANUAL— 
Look for “Armstrong Gasket Ma- 
terials” in Sweet’s product design 
file . . . or write for your personal 
copy. It contains more about Acco- 
pac as well as facts about Arm- 
strong synthetic rubber, cork com- 
position, and cork-and-rubber. 
Write to Armstrong Cork Com- 
pany, Industrial Division, 7004 
Ingersol Street, Lancaster, Penna. 
And be sure to specify Armstrong 
Gasket Materials when you order 
from your gasket fabricator. 


(Armstrong Accopac 


. . . used wherever performance counts 
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SMALLER, LIGHTER, LAST LONGER... 
POWER PACKS. 


G-E selenium rectifiers for vacuum tubes in the 
redesign of its line of power packs, General 
Electric now has available smaller, lighter units, 
which last longer and cost less. 


By substituting highly efficient 





SAVE SPACE, REDUCE COSTS... 


MACHINE-TOOL TRANSFORMERS. 
pact, light, and rugged, the new line of G-E 


Small, com- 


machine-tool transformers save valuable con- 
trol panel space and reduce wiring costs by 
incorporating accesSories you specify—terminal 


blocks, 


cable leads, 


fuses, circuit breakers 
normally mounted apart from the transformer. 


HIGHER OPERATING EFFICIENCY .. . 


TYPE-M TRANSFORMERS. 
assembly of every G-E Type-M transformer is 


thoroughly impregnated by 


Entire core and coil 


an _ electronically 


controlled vacuum-pressure process which re 


moves all moisture, increases dielectric strength. 


eB DRY-TYPE TRANSFORMERS 





Full line of standard units meet your 





With a complete and separate depart- 
ment established for the one purpose 
of developing and producing a stand- 
ard line of specialty and general- 
purpose transformers, General Elec- 
tric can supply you with any dr. ‘pe 
transformers you need. The standard 
line incorporates unique design fea- 
tures which provide optimum per- 
formance. You are invited to compare 
them to other units. See for yourself 
why G-E transformers are the most 


economical you can buy. 


HIGHLY DEPENDABLE, FLEXIBLE 

Built to your highest standards, a G-E 
transformer helps assure you, as a 
manufacturer, of a more dependable, 
better performing end-product. As an 
example: in the manufacture of its 
Type-M transformers, General Electric 


design specifications—economically 








submits each unit to a minimum of 18 
different tests and inspections to give 
you a highly dependable product. 

Generally your requests for dry- 
type transformers can be filled from 
G.E.’s existing catalog lines. Machine- 
tool transformers are typical of the 
design flexibility inherent in the stand- 
ard line. Just 16 basic machine tool 
transformer ratings offer over 100 dif- 
ferent electrical combinations—enough 
to solve almost any of your design 
problems. 


No matter what your particular re- 
quirements may be, G.E. can supply 
you with the proper transformer for the 
job. All you need do is “‘specify your 
circuit requirements.’’ For additional 
information simply contact your near- 
est G-E Apparatus Sales Office. Gen- 
eral Electric Co., Schenectady 5, N.Y. 





Make “’G.E.”” your source of supply 
for all these dry-type transformers 


For detailed information on the following products write to: 
General Electric Company, Section 410-10, Schenectady 5, N.Y. 


AMPLISTATS BULLETIN 
GET-2424 

BOOST-BUCK TRANSFORMERS 
BULLETIN GEC-1206 

DISTRIBUTION TRANSFORM- 
ERS BULLETIN GEC-1207 

HIGH REACTANCE 
TRANSFORMERS 

IGNITION TRANSFORMERS 
BULLETIN GEC-1261A 

IRON CORE REACTORS 

LIGHTING TRANSFORMERS 
BULLETIN GEC-976, GEC-1208 

LIQUID AND INSULATION 
TESTERS 

MACHINE-TOOL TRANSFORM- 
ERS BULLETIN GEC-1270 

MAGNETIC FREQUENCY 
MULTIPLIERS 


MERCURY LAMP TRANSFORM- 


ERS BULLETIN LS-103 


MINE LOAD CENTERS 
PHASE-CHANGING TRANSFOR- 
MERS BULLETIN GEC-1209 

PHOTOCHEMICAL 
TRANSFORMERS 

POWER PACKS 

POWER TRANSFORMERS BUL- 
LETIN GEC-1207 

RAILROAD SIGNAL TRANSFOR- 
MERS BULLETIN GEC-1251 

REFRIGERATOR AUTOTRANS- 
FORMERS 

SATURABLE REACTORS 
BULLETIN GEC-1296 

TELEPHONE LINE INSULATING 
TRANSFORMERS 

VOLTAGE STABILIZERS 
BULLETIN GEA-5754 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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mum performance over a wide tem- 
perature range. Case provides positive 
grounding and shielding. 

Housings, shafts and ball bearings 
are mode of stainless steel. Laminations 
are corrosion resistant, nickel-bearing 
steel. Non-metallic materials are fun- 
gus-inert. 

Designated the R900 series, the syn- 
chros are available for all functions, 
including transmitters, control trans- 
formers, receivers, resolvers and dif- 
ferentials. Torque receivers with hollow 
shafts for coaxial mounting in certain 
indicator applications are available. 
The series makes possible conformance 
to rigid environmental specifications. 

Dimensions are: 1.062 in. diam x 
144 in. long; weight, 4 oz. Synchro 
is available with leads or terminals 
and single- or double-ended shafts. 
Required is 26- or 115-volt excitation, 
high or low impedance. Kearfott Co., 


Inc., 1378 Main Ave., Clifton, N. J. 


rcle No. 53, Reader Inquiry Facility, page 23 
EXPLOSION-PROOF FHP 
MOTOR 


Explosion - proof fractional - horsepower 
motor, is suitable for operation in 
such hazardous atmospheres as are 
found in dry-cleaning plants, paint 
factories, and gasoline refineries. Motor 
is constructed with heavy cast iron end 





shields for extra protection. Over- 
bolt construction provides additional 
strength with little increase in weight. 
Use of a new ball-bearing grease, 
highly resistant to oxidation and mois- 
ture, makes possible extra long service 
with minimum maintenance. Said to 
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COLD-ROLLED SHEETS 





NEWEST PRODUCT OF 


wap" 


Newport Steel com- 
pleted another 


phase in its continu- 


PRODUCTS OF 
NEWPORT STEEL 


Cold-Rolled Sheets 

Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 

Hot-Rolled Pickled Sheets 
Galvanized Sheets 
Galvannealed Sheets ed 
Colorbond Sheets 

Electrical Sheets 

Alloy Sheets and Plates 

Electric Weld Line Pipe 

Roofing and Siding 

Eave Trough and Conductor Pipe 
Culverts 


ing program of 
expansion een early in 1955 cold- 
rolled sheets began to flow from a 
modern and entirely new cold-reduc- 
tion mill. Customers of this 70-year- 


old company have waited long for 


for reasonably prompt delivery. With 
dependability of service and quality 
of product Newport Steel can serve 
you on the items listed on the left. 


ECONOMICAL WATERAIL DELIVERY 


Newport Steel is situated on the Mississippi-Ohio River 
system and the great Cincinnati rail hub. With the advan- 
tage of location, new river barge facilities and seven major 
railroads, Newport gives eco- 
nomical, dependable delivery 
to the entire area of the Middle 
West and South. 


ale CORPORATION 
/ (| 
YOUR CONFIDENCE IS JUSTIFIED WHERE THIS FLAG FLIES a) NEWPORT, KENTUCKY 


A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 
4H 
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\ An arkangement of WW air operated JPOBULAR 
\.__ RIVETERS\in two banks of Six—joined-By a Hridge’ / 
\. to accomntedate a rolling fixture — rivets Autg- ; 
\. matically fed “and simultaneously set_— in vidual / 
“feeding parts petmit—change—in rivet/size/ + / / 
RIVETERS aay be repositioned at a future ite o/ 
accomimadate design changes. 


Not just a draWing~board’ dream — but jn opération: 

. right now — we can modify or create.# design to fit 

| i: your production picture. Just one-thore séasop yy 
mt it makes good sense to 


TALK-TO TUBULAR FIRST 





¥. 
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WOLLASTON (QUINCY) 70, MASSACHUSETTS 


BRANCH OFFICES: Buffalo, Chicago, Dallas, Detroit, Indianapolis, 
Les Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Lewis 


















provide 10 years normal service without 
relubrication, the motor has been tested 
by Underwriters’ Laboratories and ap- 
proved for Class I, Group D; and Class 
II, Groups E, F and G atmospheres 
General Electric Co., 1 River Rd. 
Schenectady 5, N. Y. 

Circle No. 54, Reader Inquiry Facility, page ; 
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NEMA TYPE 7 
BREAKER ENCLOSURE 


New modular cast iron enclosures for 
AB-1 circuit breakers in hazardous 
locations permits stronger construction 
while achieving a weight reduction of 
45 per cent over conventional cast iron. 
Wide machine-ground flanges and close- 
fitting operating handle mechanisms 
prevent internal arcs from igniting ex- 
plosive or combustible atmospheres. 








Type 7 enclosure is offered for NEMA 
Class I, Groups C and D locations 
where potentially explosive varpos are 
present. Covers are secured by high 
tensile strength steel bolts with suit- 
able plating to make them corrosion- 
resistant. Presently available in stand- 
ard ratings between 15 and 100 amp. 
AB-I breakers in the new enclosures 
can be equipped with all conven- 
tional accessories. Westinghouse Elec- 
tric Corp.; P. O. Box 2099, Pittsburgh 
30 Pa. 


ircle No. 55, Reader Inquiry Facility, page 


COUNTER INDICATES 
ANGULAR CHANGES 


Useful in high-speed automatic ma- 
chinery, fire control devices and in 
positioning servomechanisms, angle 
counter, Model 1502, features a_ re- 
duced number of moving parts, and ex- 
tended life under adverse conditions. 

Model 1502 _ indicates angular 
changes from 0 to 359 deg and back to 
0, in l-deg divisions. One revolution 
of the input shaft is equal to one rev- 
olution of the unit drum. The counter 
is equally useful in clockwise, counter- 
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Series No. | 


KOVAR BASES 


WITH NICKEL 

SILVER CASES 
Three electrode 
RG keee ‘ 
CO ELM Or eae } 
with closure Lead 
lengths and pin lay 
outs as illustrated 
Cases are available 
in three type 
Closures are press 
fit to bases 


Tg 


NLU 
TYPE BASES 
& CLOSURES 


WITH NICKEL 
SILVER CASES 


Compression type 
OER he PROD 
two, three and four 
lead types. Type TC-3 
or TC-3A cases, illus 
trated, can be sup 
plied. Cases are 
press-fit to bases 


Series No. 5 


NLL 
BASES 


WITH NICKEL 
SILVER CASES 


Available as illustrat 
ed. Cases are press 
Tham CoM ty kos 


Ay Tn 
EUAN 
BASE 


Oe Sie N16 ee ae 
TC-6 CLOSURE 


Type DC-5 
GOLD PLATED 


With welding projec 
ce NTR Le) nme 
DC7 without welding 
projection 


oe 


| ALL CASES .300” 
\ ¥ aes es 4 IN LENGTH 
ee 
TC-1A 
plain 


HEADQUARTERS 


, FOR YOUR 
TC-1B = 
with hole fi. HERMETICALLY 
SEALED 
TC-1C 
wits hole o7 MINIATURE 


and dimple 

CASES AVAIL. _ ‘ 
ABLE WITH OR @q fl DI DF 

WITHOUT # 


DIMPLE 


San ¢ BASES and 
: “cs” GLOSURES” 


plain 


340” long § Electrical Industries is your 


dependable source of supply 
Where Special cases for all hermetically -sealed 
are required, El will G4 miniature components. Minia- 
quote on your re- ® turized transistor and diode 
quirements on re- & bases with closures and sealed 
ceipt of your 
drawings or speci- gal components for specialized re- 
fications. * quirements can be supplied 
quickly and economically. For 
samples and quotations on 
standard components or recom- 


ee Be oe TC-5 : fi ~~ @ mendations on “specials”, call 
pecan a with dimple F or write E-I, today! 
| Bary Chae fi 1C-5A 
lai 
in «3 ELECTRICAL 
with 025" hole . » INDUSTRIES 


All.325" long ™ @ 44 SUMMER AVENUE 
C-5C NEWARK 4, NEW JERSEY 


plain .240” long | DIVISION OF “AMPEREX 
' ELECTRONIC CORP. 


ne oe Pu vio 


J | 
ra - — \® 
TC-6 CLOSURE re 
Plain case .300” 

in length. 


a — 


| 
= wae 
mem S £2 © 
BYERS 7: 
afi SRE REE 


Pee 


*PATENT PENDING ALL RIGHTS RESERVED 

















SHAV-PAK 
, LOW PRICE! 





E 


= an 


clockwise or reversible applications. 
Input speed is rated at 500 rpm. Hous- 
ing material is black anodized alum- 












Pe WL 1S. inum for light weight (within 2.5 oz) ; s 
L/S 2; all internal parts are treated for cor- Stationar 
SHAVE IN THE COMFORT rosion resistance. The 1502 generally Y 


OF YOUR CAR, | conforms to Navy BuOrd specifications 


ro 
Beat or Plane! for Counter MK 3 Mod O. Bowmar Switches 


Instrument Corp., 2415 Pennsylvania 
Specially Designed for © Ave., Fort Wayne, Ind. 
























; Special 5-terminal stationary 
a ‘ae AC. cle: Wie. 26, Meader tog ae ers owrlteh illustrated is used with 

D5 ivtononiies bss, oe eee ee 

——o : ugal un n m 

rte Lighter @f gust, Trucks, Beats, and | HEAVY-DUTY LINEAR | hac Sines segs 
F BALL BEARING arm design eliminates exces- 

sive number of moving ports, 

| Large-size linear ball bearing, for use | it permits easy assembly of 

| on 3 in.-diam shafts, have been added ball as well as sleeve bear- 


ing motors and provides for 


| to a line of bearings, designated Ball henner Geutiadies ra 


Bushings. Use of this type of bearing | 
on guide rods, in place of plain sliding 














Y MIDI 






GHT) [ | bearings for example, is said to afford ... TORQ STATIONARY EF 
ae } | long life with precision alignment, SWITCHES are produced to 
portable | N VE RTE R | since near-zero friction eliminates wear your exact physical require- 

as well as the possibility of binding or ments. 
WITH GREATER OUTPUT | ohatter. 


DICTATE REPORTS ACCURATELY-PROMPTLY! Since the linear freedom of the bear- | 
| ings is not dependent on the presence 
f an exposed oil film. as is the case 





a “rolling office’ 
= with ATR INVERTERS 


for changing your - mame oor 
storage battery | i 
current to A. C. 















»..in any size or shape 









ELECTRICITY 


Plugs into A 


Cigarette Lighter in_your own cor? 
Receptacie on Dash 


$1Q95 










.+. at ratings to specifications 


-.- to punctually meet 
| delivery schedules 


| 4+. for motors, limit and sequence control, 














AND UP | overspeed and underspeed detection, etc. 
UST PRICE 
ATR INVERTERS ... Write, wire or phone today for additional 
especially designed for operating | with plain bearings, serious trouble | ‘formation or send prints for quotation. 
stondard 10 volt A.C... | due to a grit-laden and gummy oil film 














ATING MACHINES e TAPE RECORDER are eliminated. Also, inaccuracies due | | 
CTRIC RAZORS @ WIRE RECORDERS | to variations in oil film thickness and 
| condition do not have to be considered. ll | 


Suitable for machine tools and other Centrifugal Stationary alain 

: : _ 
heavy equipment, the large-size Ball aoe a —_ 
| Bushing makes possible the improve- 


| ment of operating characteristics by 
| employing anti-friction support for 
| linear motions. Thomson Industries, 


Inc., 1209 Plandome Rd., Manhasset. | 
N.Y. | ENGINEERED PRODUCTS, INC. 
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“sy G3 ‘ ae” 


You can’t grease ‘em wrong! 


METERING PLATE 


provides the right amount of 
lubrication for A-c. and D-c. motors 


No over or under lubrication 
is possible... you can’t 
grease ’’em wrong! 


This is your sure answer 
to reliable greasing 
to eliminate burned-out motors. 


Grease is metered to the 
bearing in just the right amount 
at all times. 


Get in touch with the Reliance 
sales office or distributor near you 


for more details. A-1402 aap lal 3 


TOTALLY PROTECTED 
A-C. MOTOR 









RELIANCE -ncinctaine to 
si into ENGINEERING CO. 
. 1054 IVANHOE ROAD o CLEVELAND 10, OHIO 
Canadian Division: Welland, Ontario 


Builders of the Tooth of Aitowiation, 
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ALLOY METAL WIRE DIVISION 





VHT 


For those — 


a Pg 
=3 TOUGH SPRING 
= APPLICATIONS 


High Temperatures . . . Corrosive Service 


— 


Use 
ALLOY Wire...Rod...Strip 


. . . Low Temperatures ) 


Spring Designers: You can readily select a material 
with just the right combination of properties for 
your tough spring applications from the alloys we 
fabricate into wire, rod and strip. Alloys such as 
Monel, K Monel, Inconel, Inconel X, Nickel, Dura- 
nickel, Austenitic, Ferritic and Martensitic Stainless 
Steels and special alloys are available in a wide 
range of tempers and special treatments. These 
materials feature high strength and fatigue prop- 


‘# erties at elevated temperatures, good ductility at 


sub-zero temperatures, low magnetic permeability 
and excellent resistance to a wide variety of corro- 
sive conditions. 

Alloy Metal Wire Division engineers will work 
closely with you to develop any special engineer- 
ing and fabricating properties you may require. 
Your inquiries are always welcome. 


Send today for our new 
Nickel Alloy and Stainless Steel 
Properties Charts. 





HKD H. K. PORTER COMPANY, INC. 
‘HUNG =Prospect Park, Pennsylvania 















Laboratory 


Engineering 






Equipment 


SENSITIVE POCKET-SIZE 
VOLTOHMMETER 


Measuring only 234 in. by 4% in. by 
1 in. overall, Midgetester voltohmmeter, 
Model 355, has a sensitivity of 10,000 
ohms per volt on both a-c and d-c. Its 
14 measurement ranges include five for 
a-c voltages, five for d-c voltages and 
four for d-c resistances. 

Accuracy at full scale is 3 per cent 
on d-c and 5 per cent on a-c. Compact- 
ness and sensitivity of the instrument 
are made possible by a new 100-micro- 
amp self-shielded core meter move- 





ment. The shielded movement permits 
use of Model 355 anywhere without 
adverse interference from metals or 
strong magnetic fields. 

Additional features include leads 
that are partially threaded on one end 
to provide secure attachment to instru- 
mert and sharp contact tips. Probes 
are provided with shoulders for ease 
in attaching alligator clips. Its full 
bridge-type rectifier provides vibration- 
free operation at all frequencies. The 
instrument will indicate in any posi- 
tion. 

The five a-c and d-c ranges cover 
0-1200 volts; four resistance ranges 
cover 0-10 megohms. Simpson Electric 
Co., 5216 W. Kinzie St., Chicago 44, III. 
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relies on 
= Bogue Precision Power 


Grumman Aircraft En- 

gineering Corporation, 

designers and builders 
of quality Naval aircraft from the FF-1 of the 
thirties, the famed World War II Hellcats, to 
the present day swept-wing Cougar and Super- 
sonic Tiger Jets, has selected Bogue Electric 
power supplies for laboratory, production and 
flight-line testing. 


Since 1892, Bogue has manufactured pre- 
cision electrical equipment. The Bogue name 
plate on ground support apparatus, airborne 


SUPPORT YOUR AIR FORCE RECRUITMENT PROGRAM 
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equipment, systems testers or electronic 
power, is your seal of time tested approval. 


There is a Bogue Engineering Represent- 
ative in your area to discuss your power ap- 
plications and assist you in the selection and 
design of power apparatus to meet with your 
exacting specifications. A telephone call or 
letter will have him at your service. 


Write for Descriptive Bulletin 440 


Bogue Electric Manufacturing Company 
Paterson 3, New Jersey 
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every indication points to 


ELINCO 


SELF-SYNCHRONOUS 
UNITS 


INRANGE tN RARER eR ae Ra 


: for remote 


indication 


and control of 


FLUID LEVEL ey hii - 


wee 


PRESSURE 
/ DIFFERENTIAL MEASUREMENT 


POSITION 
MOTION ANGULAR DISPLACEMENT 


Cost-saving Elinco Commercial Type Units are right by every indication 
— just what you need for day-in-day-out use, or for special indicator- 
control applications — yet you save up to half the usual cost with Elinco — 


* Motors and Generators for direct “back-to-back” indicator installations 
*Resolvers for use in torque amplification and servo control systems 
where extreme accuracy is not required 

*Phase Shifters where “sensing” must be expressed as a phase relationship 
*Rotatable Transformers where rotor displacement varies voltage 

output, for process control and similar applications 


FEATURES AND SPECIFICATIONS — Every Elinco unit is a precision 
instrument manufactured to highest standards, 100% electrically tested, 
individually balanced dynamically and statically, and carefully pro- 
duced under step-by-step quality control of all components. 


Torque at Torque Gradient 
Max. Phase within +10° 
Type Dimensions Accuracy Displacement Displacement 


Midget 22" dia. x 3’ > 2.5 oz. in. .03 oz. in./deg. 
FB 2V/2" dia. x 4” 4 4.2 o2. in. .053 oz. in./deg. 
A 33" dia. x 6¥e" = 18.0 oz. in. .28 oz. in./deg. 


All above types have 115-volt, 60-cycle primaries, 34-volt secondaries. 
Special units can be supplied with accuracies, torques, and electrical 
characteristics to order. 


When you specify Elinco Self-synchronous Units, you not only save 
substantially, but you receive units made by specialists with years of 
experience producing instrument-type rotary electrical equipment, 
outstanding for efficient design, precision, and quality. Send us your 
specifications ... let us go to work for you now. 


COMMUTATOR MOTORS * AC MOTORS % AC and DC GENERATORS % SPECIAL ROTARY UNITS 


Custom manufactured in a variety of types to meet individual specifications 
for precision instrument and control applications. Write for catalogs. 


ELECTRIC INDICATOR COMPANY, INC. 
105 Camp Avenue ~- Springdale, Connecticut | }| 


220 


| 
| 





SQUARE-WAVE 
VOLTAGE CALIBRATOR 


Model 402 Square Wave Voltage Cal- 
ibrator generates a square wave with a 
constant frequency of 1 ke per sec and 
an amplitude which can be continuously 
varied from 0 to 50 volts. A display of 
this signal on an oscilloscope appears 
as two parallel horizontal lines. The 
distance between these two lines is 
equal to the desired voltage. The ampli- 
tude of any other signal then displayed 


on the oscilloscope may be read directly 
in volts by comparison with the cali- 
brator signals. 

Also, the unknown signal may be 
displayed first then, by adjusting the 


| calibrator indication to agree exactly 


with the unknown, the voltage may be 
read directly from the calibrator dial. 
Range of instrument is covered in nine 
steps, from 0.005 volt to 50 volts full 


| scale. Dial is calibrated to an accuracy 


of better than +3 per cent of full scale 
on the particular range being used. 
Rise time, droop and overshoot of the 


| square wave are minimized to provide 


clear lines for the indication. Beckman 
Instruments, Inc.. Shasta Div., P. O. Box 


296, Station A, Richmond, Calif. 
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| PHASE COMPARATOR 


Useful in the laboratory, the Model 201 


| Phase Comparator permits precision 





measurement of the phase relationship 
of in-phase and out-of-phase voltages. 
measuring input voltages from 1.0 to 
120 volts through a frequency range of 
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MORE AND MORE FLEXLOC LOCKNUTS are being used on appli- 
cations where dependable locking is essential to the operation of the equipment 
and the safety of the operator. This bundling chain with automatic lock provides 
positive grip and safe, sure bundle handling. 


Two FLex.oc Self-Locking Nuts hold this assembly together. Once the locking 
threads are fully engaged, the nuts won’t work loose, regardless of the conditions 
under which they are used. 


FLEXLOC one-piece, all-metal nuts are available in a full range of sizes in any 
quantity. Standard FLEXxLocs are stocked by leading industrial distributors every- 
where. Write for Bulletin 866 and samples. STANDARD PRESSED STEEL CoO., 
Jenkintown 9, Pa. 


DO YOU KNOW ? Standard Fiextocs smooth off rough bolt threads. The 
locking threads on all-metal FLExLocs are not chewed up when used on rough bolts. 


Standard FLex.ocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 


Standard FLEXLocs are one piece, all metal. They are not affected by temperatures to 
550°F. Nuts lacking these features have a more restricted temperature range. 


Standard FLexLocs lock securely—stopped or seated—when 114 threads of a standard 
bolt are past the top of the nut. 


Standard FLExLocs are not affected by moisture, oil, dirt or grit. They lock efficiently 
under all conditions, regardless of the vibration encountered. 
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FLEXLOC AT 


FLEXLOC 
LOCKNUT DIVISION 


JENKINTOWN 


PENNSYLVANIA 





YES! | would like 


to know more about 


STAR- 
KIMBLE 


Special Motor Designs 


(_] If your sales engineer will give 

me a ring, I'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


[] SQUIRREL CAGE 
[-] BRAKEMOTORS 
[-] WOUND ROTOR 
[] D-C MOTORS 
Generators, M-G Sets 


My name is 


They call me a. 


(title) 


At 
(company) 


(street address) 


(zone) (state) 


STAR- 
KIMBLE 


MOTOR DIVISION 


Miehle Printing Press and Mfg. Co. 
206 Bloomfield Ave., Bloomfield, N. J. 


| D-C POWER SUPPLY 


| Tubeless 125-volt 25-amp germanium 


| moving parts and features light weight 
| and an inherent regulation of 4 per | 








60 cycles to 400 cycles with an accu- 
racy of 0.33 milliradian at 400 cycles 
and 0.1 milliradian at 60 cycles. Effec- 
tive angle of phase comparison is 1 
radian around 0 and 180. A null volt- 
age measurement on a vacuum tube 
voltmeter provides the phase-angle 
measurement. The instrument is suit- 
able for phase measurements of trans- 
formers, amplifiers, tach generators, 
resolvers, synchro control transformers 
and analog computer circuitry. Link 
Aviation, Inc., Binghamton, N. Y. 
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GERMANIUM RECTIFIER 


rectifier d-c power supply contains no | 


cent from no load to full load. This | 
unit, identified as Model No. G 125-25, 
has an efficiency of 94 per cent and a | 
power factor of 98 per cent. 
Model G 125-25 has a d-c output of 
125 volts at 25 amp (continuous). A-c 
input is 230 volts, 60 cycles, 3 phase. 





Other specifications include: voltage 


regulation, 4 per cent no load to full 


| load, 14% per cent from 1% rated load 


to full load; ripple, 5 per cent rms; 


| and weight, 125 lb (approx). Dimen- | 


sions: 22 in. wide x 15 in. deep x 19 
in. high. 

Tap switch gives output voltage ad- | 
justment over the range of 115-125 | 
volts for normal line and load varia- 


| tions. Incorporated are a 41%-in. am- 
| meter and a 41%-in. voltmeter, with 2 


per cent accuracy. Applications include 


| use in testing motors, solenoids, and 


related devices, as well as in high-volt- 


| age plating and anodizing applications. 


Perkin Engineering Corp., 345 Kansas 
St., El Segundo, Calif. 
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| RESISTANCE-CAPACITANCE 


BRIDGE 


Self-contained, portable resistance-ca- 
pacitance bridge increases the speed and 
accuracy of measurements on capacitors 
from 10 mmf to 50 mfd and resistors 


TRIMMER POTENTIOMETERS 


smali..compact..precise 
Engineered to the high standards of TIC 
Quality +». @ familiar standard of com- 


parison. Environmental tested for MIL- AMS 
E-5272A. TIC’s Trimmer Potentiome- Bos 
tere may be used as adjustable 
resistors or voltage dividers. @. Fy 


Adjusting scale factors of functions basi- 
cally derived by other potentiometers 
Pinpointing circuit values of voltage, 
current, or resistance 

Balancing adjustments 

Critical magnetic or electric bias 
Padding or fixed reference circuits 
Establishing critical threshold voltages 
Fixed gain adjustments 

Compensation for variable parameters 


RV’, MINIATURE 
TRIMMER 


%” diameter, threaded bushing mount- 
ing, aluminum cup construction 
Dissipation: 2.0 watts at 25°C 
Resistance values: 50 ohms to 15K 
Temperature range: —55°C to +80°C 


RV'/, SUBMINIATURE 
TRIMMER 


e@ 1%” diameter, threaded bushing mount- 


ing, stainless steel case 

Dissipation: 1.5 watts at 25°C 
Resistance values: 50 ohms to 15K 
Temperature Range: —55°C to +80°C 
RFT SUBMINIATURE ABE 2 Penmeey 
METLFILM TRIMMER 


13/32” x .400 x 1 21/64”, rectangu- 
lar case, 2 screw eyelet mount, 25 
turn lead screw adjustment 

Size permits stacking 7 per square inch 
Infinite resolution 

Dissipation: 0.5 watts at 40°C 
Resistance values: 50 ohms to 25K 
Temperature range: —55°C to + 125°C 


RVH1 HIGH TEM- 
PERATURE TRIMMER 


1” diameter, threaded bushing mount- 
ing, aluminum cup construction 
Dissipation: 2 Watts at 25°C, 0.5w at 
+ 130°C 

Resistance values: 100 ohms to 5K 
Temperature range: —55°C to +145°C 


For further information regarding 
your trimmer requirements, TIC in- 
vites your inquiries. 


TECHNOLOGY INSTRUMENT CorRP. 


537 Main Street, Acton, Mass. 
P.0. Box 3941, North Hollywood, Calif. 
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photographic Equipment Resistor 
used in Photo-Flash Circuits 


a 


@ Resistance Rings, Pins,and Plugs for Lightning Arresters 

















Bleeder Resistor for. . . 
Power-Line Capacitors 









Heat Anticipator Resistor for 


Wall Thermostat e Film Resistors for Automatic Light Dimmers 


t 
| 
fs —_id as) | 
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ce RESISTOR oe fm ir 
Resistor for Aircraft Magneto —— , s 
i if i 
Ring Resistor for Speed Control Device ! OWS i) 
— eR ‘ - é . 
% 





Gasoline Gage Resistor 
® Special and Standard Case Ignition Noise Suppressors 


ar 
* Resistor for Electric Clock 
wy eam 
» Strain-Gage Resistor for Detecting Strain For 26 years Erie Resistor Corporation has been designing and 


manufacturing highest quality resistance products. That experience 
is at the service of every manufacturer needing individual design 


and application to meet product requirements. 
The illustrations show a few of many custom resistance components 
manufactured by Erie. We also specialize in the application of 


resistance material on steatite plates and phenolic bases for printed 
circuits and special resistor applications. 

You will find at Erie a ready understanding of your resistance and 
other electronic component problems, and an unusual skill in helping 
you to solve them. 


in Airplane Wings and Propellers 


e Voltage Dividers for TV Sets with Special 
Coating to Prevent Corona Discharge 


: ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION 
Soles Offices: Cliffside, N. J. © Camden, N. J. © Chicago, Ill. © Detroit, Mich. 
Cincinnati, Ohio ® Fort Wayne, Ind. ® Los Angeles, Calif. * Toronto, Ontario 
RESISTOR CORP. 
DLLY SPRINGS, MISSISSIPPI © ENGLAND ¢ TRENTON, ONTARIO 






















than “Up to Specifications!” 


H&V 
INSULATING PAPERS 
FOR TRANSFORMERS 


Yes, H&V insulating papers are made to beat 
— not merely meet specifications. Special con- 
trols keep conducting particles to a minimum, 
with equipment available to measure the 
particles per thousand sq. ft. Your trans- 
formers are protected with papers of strictly 
neutral PH — for maximum service at high 
temperatures papers with high tensile 
strength and density, uniform in thickness. 
Result: fewer rejects, lower costs! 

We’ve been making and famous-name man- 
ufacturers of transformers have been using 
H&vV insulating papers for over 20 years. If 
you would like to know more about these 
precision-built papers, plain or resin coated, 
write Hollingsworth & Vose Company, East 
Walpole, Mass. 


Hollingsworth & Vose Company 
EAST WALPOLE, MASSACHUSETTS 


Manufacturers of Technical and Industrial Papers 


from 10 ohms to 50 megohms. It can 
be used also for making eontinu ty 
measurements on circuits, coils and 
transformers. The unit detects paper, 
mica, electrolytic and air capacitor 
faults including open and short circuits, 
high and low capacity and high power 
factor. It has a simplified direct-reading 
scale and the power factor of electro. 
lytic capacitors is indicated by means 
of a visual eye detector tube. A dual. 
type visual bridge balance makes pos. 
sible quick measurement. 


By the use of a special circuit, all 
capacitance and resistance measure- 
ments are read on a single scale in six 
overlapping ranges, using a_ selector 
switch. The three capacitance ranges 
are: 0.00001 to 0.005 mf; 0.001 to 0.5 
mf; 0.1 to 50 mf; the three resistance 
ranges: 10 ohms to 5 kilohms; 1 to 
500 kilohms; and 100 kilohms to 50 
megohms. Deltron, Inc., 2905 N. Leith- 
gow St., Philadelphia, Pa. 
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Reader Inquiry 


Facility 


Postcard return cards are pro- 
vided on page 237 as a conven- 
ience to the reader in obtaining— 


New Components and Materials 
Additional data from the sup- 
plier on any items reviewed. 


Literature for the Asking 
A copy of any manufacturer’s 
publication reviewed. 


Feature Article Reprints 
Single copies of selected feature 
articles. 


Advertised Products 
More information on any prod- 
uct or service described. 
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Into the construction of this coil form 
goes C.T.C.’s rigid quality control to 
highest production standards. 

The result is another C.T.C. first —a 
miniaturized coil form (js5” diameter 
by %” high when mounted) that is 
shock-resistant and exceptionally 
rugged — shielded against radiation, 
electrically, and therefore ideal for 
“close quarter’’ use in I.F. strips and 
numerous designs where adjacent 
mounting is necessary. 

C.T.C.’s policy of continuous step- 
by-step quality control in the manufac- 
ture of every component means guar- 
anteed performance. Already certified 
materials are doubly checked before 
manufacture. 

Whatever your component need — 
let C.T.C. solve your problem — with 
either custom or standard designs of 
quality-controlled, guaranteed compo- 
nents — including insulated terminals, 
coil forms, coils, swagers, terminal 
boards, diode clips, capacitors and a 
wide variety of hardware items. 

Put your component problem up to 
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C.T.C. now. For samples, specifications 
and prices — write today to Sales Engi- 
neering Dept., Cambridge Thermionic 
Corporation, 453 Concord Ave., Cam- 
bridge, Mass. On West Coast, contact 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 or 988 Market St., 
San Francisco, California. 


Coil Form Data: C.T.C.’s LS-9 coil form has a brass 
shell enclosing a powdered-iron cup-core, tuning 
slug, phenolic coil form and silicone fibreglas 
terminal board. Three terminal boards are avail- 
able with choice of two, three or four terminal lay- 
out. Forms, unassembled, may be had without 
windings . . . or wound and assembled to your 
specifications. 


Capacitor: New CST-50 variable ceramic capacitor 
surpasses range of capacitors many times its size. 
Stands only '%2” high when mounted, is less than 
4%” in diameter and has an 8-32 thread mounting 
stud. A tunable element of unusual design prac- 
tically eliminates losses due to air dielectric giving 
large minimum to maximum capacity range (1.5 
to 12ZMMFD). 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 








HITEMP 


NON-RIGID, FLEXIBLE 
TEFLON TUBING 
This tubing can be 
wrapped cround its own 
diameter without crack- 
ing. Excellent dielectric 
strength—100% _electron- 
ically inspected. Unsur- 
passed chemical re- 
sistance (no known 
solvents). Withstands 
100% humidity. 

see {4 below 
























































select the 
which meets your 


eal tae 





wire needs: 











baal ane 


Sizes 


TEFLON MAGNET 
nlm BAe) 


temperatures 


Yet 

With- 
me Te) ok 
quad 





from 14 incl 





stands from 
+260 °C 


thickness 








Single, heavy, triple or 














TEMPRITE-X SPECIAL TEFLON MAGNET 


WIRE—Same characteristics and sizes as 

















cael eLy Temprite magnet wire, but spe- 





cially processed for severe applications 





THERMALON SILICONE MAGNET WIRE 
- 50 AWG Used 
—54°C-+180°C 


Made in Ptr it eo heavy thickness 








— Sizes from 14 incl 








for temperatures from 

















NON-RIGID, FLEXIBLE TEFLON TUBING 
—Sizes 26—10 


peratures from 








inclusive. Used for tem- 
—90°-+260 C. 10 solid 
colors or spiral striped in over 200 com- 
Conforms to MIL Std. 104 














binations 











TEMPRENE TEFLON HOOK-UP WIRE — 
Sizes from 30—10 AWG incl. Unaffected 
—90°C-+260°C 
mpervious to all 
commercial solvents. Solid colors 
striped in 55 different combina 
Made to meet MIL-W-16878A 














by temperatures 
dielectric 


Lar eT aa] 





Excellent 








or spiral 





color 











tions 








TEMPREX TEFLON EXTRUDED HOOK-UP 
WIRE—Sizes from 30—10 AWG incl 
Types E and EE of MIL-W-16878A in 
14 solid colors. Same 


























characteristics as 











rl etal 








TEMPCLAD TEFLON-FIBERGLAS 
WIRE—Sizes from 30—8 AWG incl 
to MIL-W-7139, for 
—90 —+260°C 


mum abrasion 


LEAD 
Made 
temperatures from 
Suitable 


protection or 

















where maxi- 





resistance 








to mechanical stress is required 








RETEP TEFLON SATURATED GLASS BRAID 
LEAD WIRE ore La) 
back type for the range—90 C-+260°C 
Retains flexibility after impregnation 





Low cost, low voltage 











NEBROC TEFLON-FIBERGLASLACING 
CORD—Developed especially for wiring 








faetd 
mers.) 


harnesses or 
ictal Oh 





tying. Made in 


and in 


sizes 





tape form 





TEMPTUBE TEFLON-FIBERGLAS 
—Sizes up to 1'%, 
high dielectric 


TUBING 
1D. Fully saturated for 








and maximum abrasion 





resistance. Colors on request 

















For complete engineering specifications write 


=I TEMP 
WIRES 


26 WINDSOR AVENUE 






































MINEOLA, LONG ISLAND 
IN HIGH-TEMPERATURE INSULATION 








bia 2 TT Eb D8) 







To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 237. 


ROTARY ELECTRICAL EQUIPMENT — 
Extensive range of basic motor designs 
described in Bulletin 254-A includes a 
variety of permanent-magnet motors, 
as well as series-wound d-c motors. 
Typical of other types described are 
capacitor-start-and-run a-c models, 400- 
cps a-c gearmotors, and ac-dc motor- 
generators. Many motors are fan-cooled 
and suitable for continuous duty. Ambi- 
ent operating temperatures range from 
below 50 to above 70 C. Electro Prod- 
ucts Div., Western Gear. 

Circle No. 63, Reader Inquiry Facilit 
TIN—Tin alloys and their applications. 
as well as tin-alloy plating and tin-lead 
soldering techniques, are among the 
varied subjects covered in a 20-page 
booklet describing the use of tin and 
one of the principle sources of supply 
—the Federation of Malaya. Useful 
reference material is provided. The 
Malayan Tin Bureau. 


Circle No. 64, Reader Inquiry Facility, page 23 


TOTALLY PROTECTED A-C MOTORS 

One-hundred design features and con- 
struction details of a new line of 
totally protected a-c motors are pointed 
out in an illustrated small 12-page 
booklet. Features common to all of 
manufacturer’s motors are described. 
as well as the advantages provided 
by protected and enclosed models and 
fan-cooled, corrosion-proof, and explo- 


sion-proof designs. Reliance Electric 
& Engineering Co. 
ircle No. 65, Reader Inquiry Facility, page 23 


NYLON RESIN MANUAL—Design pos- 
sibilities and economic advantages of 
Zytel nylon resin are discussed in an 
illustrated 54-page manual tracing its 
history, explaining its manufacture and 
describing available compositions and 
properties. Additional sections describe 
in detail injection-molding techniques, 
extrusion and wire-coating techniques; 
also, solution-coating, machining and 
cementing. Polychemicals Dept., E. I. 
DuPont De Nemours & Co. 

rcle No. 66, Reader 


Inquiry 


Facility, page 237 


MAGNETIC AMPLIFIERS—Technical as- 
pects of Magamp magnetic amplifiers 
for control applications are discussed 
in a 20-page booklet, (designated Tech- 
nical Data 52-600). Discussed are the 
theory of magnetic amplifiers opera- 





Literature for the Asking 


tion, operating characteristics, and ap- 
plications. Available magnetic ampli- 
fiers have power outputs of 0.03 to 325 
watts; 6.3 to 230 volts; 0.015 to 1.7 
amp. Photographs show magnetic-amp- 
lifier design for typical applications. 
Included is a glossary of technical terms 
proposed by the AIEE Magnetic Amp- 
lifiers Subcommittee. Westinghouse- 
Electric Corp. 
Circle No. 67, Reader Inquiry Facility, page 23 
PRECISION CERAMICS — Drawings of 
typical parts illustrate the high degree 
of precision obtained by fabricator 
in the manufacture of ceramic parts 
and metallized ceramic assemblies, on 
large production runs. The precision 
ceramics are made in plain, ground, 
metalized and assemblied types for any 
desired voltage, frequency or tempera- 
ture requirement. Stupakoff Ceramic & 
Manufacturing Co. 

Circle No. 68, Reader Inquiry Facility, page 23 


SYNCHRONOUS MOTORS — Over 125 
hysteresis and salient pole induction 
synchronous motors are described in 
a 24-page catalog containing character- 
istics and performance curves for single, 
dual, three- and five-speed hysteresis 
models for operation at frequencies 
from 30 to 400 cycles. Data are also 
included for polarized and _ stabilized 
units, as well as on subfractional-horse- 
power motor-generator sets combining 
a-c synchronous motors with a-c perma- 
nent-magnet generators. Electric Indi- 
cator Co., Inc. 
rcle No. 69, Reader Inquiry Facility, page 237 
ELECTRIC-CIRCUIT CONTROL UNITS 
-Direct-action finger-type electric cir- 
cuit-control units, designated Regohms, 
are described in Bulletin 5.06, which 
lists modifications of basic types and 
complete technical specifications. Units 
are available with normally open or nor- 
mally closed fingers and with a-c or 
d-c operating coils. Electric Regulator 


Corp. 

rcle No. 70, Reader Inquiry Facility, page 
CENTRALIZED LUBRICATION How 
the Multival system provides cen- 


tralized lubrication for small machines 
or equipment with a limited number 
of bearings is discussed in 8-page Bul- 
letin No. 16. As many as 12 bearings 
can be reached at one time from a 
single grease gun connection, each re- 
ceiving the precisely metered mount of 
lubricant required. The Multival is 
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; a motor designed to your 
| % 
? exact product requirements 
a Many manufacturers of motor-driven products have found 
= that the use of a Lamb Electric special application motor 
d results in better products and lower costs. 
: Our high degree of specialization in both equipment and 
: methods provides the advantages of custom manufacture 
i- on a volume basis. High quality and controlled costs go 
hand-in-hand. 
We shall welcome the opportunity to demonstrate the 
iS benefits of a Lamb Electric special application motor for 
r- your products. 
; THE LAMB ELECTRIC COMPANY @® KENT, OHIO 
d In Canada: Lamb Electric — 
s Division of Sangamo Company Ltd. — Leaside, Ontario mixers” and ee ieee ea 
. opplinees. oe 
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Three New 
AC Servo 
Types 
Available.. 








STANDARDIZED 
SERVO SYSTEMS 
AND OTHER 
STANDARD TYPES 
FOR AUTOMATIC 
CONTROL — 
In addition to new 
lines illustrated, 
many standard and 
higher power mag- 
netic amplifiers are 
available for appli- 
cations involving 
automatic control. 


CUSTOM DESIGNS 
FOR SPECIAL 
REQUIREMENTS 


— we design 
and engineer 
complete servo 
or automatic 
control systems 























AFFILIATE OF 
THE GENERAL 
CERAMICS 
CORPORATION 















115 VOLTS 


& or 400 cps. 


INPUT NO. 1 
INPUT NO. 2 


@ MAGNETIC PRE-AMP + 
SATURABLE TRANSFORMERS 
Supply: 115 volt 400 cps. 
Power output: 3.5, 6, 10, 18 watts 
Sensitivity: 1 volt AC 
Response Time: .03 sec. 
Lowest Cost — Smallest Size 
For further information requeft Form $493 


@ MAGNETIC PRE-AMP + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 cps. 
Power output: 5, 10, 15, 20 watts 
Sensitivity: .1 volt AC 
Response Time: .008 to .1 sec. 
Highest performance — All magnetic 
For further information request Form $496 


@ TRANSI-MAG*: TRANSISTOR + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 or 60 cps. 
Power output: 2, 5, 10, 15, 20 watts 
Sensitivity: .08 volt AC into 10,000 ohms 
Response Time: .01 sec. 
Fast response at high gain 
For further information request Form $499 

(400 cps.); Form $497 (60 cps.) 


MAGNETIC 
AMPLIFIERS - INC 


Telephone: CYpress 2-6610 
632 TINTON AVE., NEW YORK 55,N. Y. 


| adjustable, permitting amount of lubri 
| cant to be varied according to speed 









| Corp. 


| Ine. 


| ice up to 1000 psi. Eight-page catalog 
| provides 


| mounts. Complete dimensions for each 
| mount from 1-144 through 8 in. bore 
| are shown. 
| listed and engineering design recom- 


| cussed in Bulletin No. 433 are: electro- 





and load The Farva 


requirements. 
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ROSIN FLUX, ROSIN CORE SOLDER- 
Insulating characteristics comparable 
to those of polyethylene are said t 
have been successfully incorporated in 
the insulating rosin fluxes described 
in a 4-page catalog listing fluxes, rosin 
core solder, flux thinners and removers, 
and related products. One of the in- 
sulating rosin fluxes will not carbonize 
at temperatures ranging as high as 
750 to 825 F. It is said to be completely 
noncorrosive. London Chemical Co., 


ircle No. 72, Reader Inquiry Facility, page 


23 


ALL-STEEL JIC CYLINDERS—Compact 
all-steel designed for 
operation in heavy-duty automatic con- 
trol service with air pressures up to 
200 psi or medium-duty hydraulic serv- 


cylinders are 


complete specifications and 
7 drawings of the available types of 







Cylinder accessories are 
mendations provided. Hydro-Line Manu- 
facturing Co. 

rcle No. 73, Reader Inquiry Facilit 






LIGHT-LOAD VIBRATION, NOISE !SO- 
LATORS —— Molded natural-rubber iso- 
lators for light loads up to 9 lb can 
be used to protect such equipment as 
sensitive instruments, tubes, subchassis, 
motors. A 
description of the Ball Mounts is given 
in a 2-page bulletin listing their avail- 
ability in four sizes from 5% to 1-% in. 
in height. Additional information cov- 
ers dimensions. methods of mounting. 
load ranges and installation procedures 
Barry Corp. 
rcle No. 74, Reader Inquiry F 


and _fractional-horsepower 


VINYL-COATED EQUIPMENT HANDLE 

Illustrated data describes a 
black vinyl-coated handle, with mount- 
ing plate, designed especially for light- 
weight portable electronic equipment. 
Allowing a full 180-deg swing, the 
thermally insulated handle will carry 
a test load of 125 lb without distortion. 
Overall design conforms to MIL-7-945A. 
Radio Frequency Laboratories. Inc. 

e No. 75, Reader Inquiry Facility, page 


sheet 


COLLOIDAL GRAPHITES: ELECTRICAL, 
ELECTRONIC USES—Among the appli- 
cations for ‘dag’ colloidal graphite dis- 


static shielding of vacuum tubes, tele- 
vision cabinets, hearing-aid cases and 
similar products; 
drive belts and 


static elimination in 


instrument windows: 
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NEW SOLUTIONS 


TO ASSEMBLY 
PROBLEMS 


Many manufacturers in many fields are find- 


ing Phillips Cross-Recessed-Head Screws 
lead to better methods and results 


* i. 


IN “BLIND” LOCATIONS. A product engineer 
of Dominion Electric Corporation reports, 
“Phillips screws permit us to design ap- 
pliances in which screws can be inserted in 
‘blind’ locations. Also they definitely speed 
our production and improve product ap- 
pearance.” 


MARRING ENDED. In assembling the dial 
panels on Sonotone Audiometers, Phillips 
screws are used exclusively. A Sonotone of- 
ficial gives one of the reasons why: “‘A slip 
of a screwdriver would mar or scratch the 
panels’ anodized surface, automatically 
causing rejection. Phillips screws don’t slip.”’ 


5 liasiscaes “ 

MINIMUM REJECTS. In The Wiremold Company’s ‘“‘Plugmold”’, Phillips screws 
assure a tighter assembly and more positive electrical contact. ‘““Besides being 
neater and easier to use,”’ says the Wiremold plant engineer, “‘Phillips screws 
have reduced our rejects to a negligible amount. Under no conditions would 
we use any other type screw.” 


0 

* THE FASTENERS OF TODAY... 
3 AND OF THE FUTURE 
= M marks the spot 
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v 
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the mark of extra quality 


Allmetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 
Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw 
Company « The Eagle Lock Company « Elco Tool and Screw Corporation « Great Lakes 
Screw Corporation » The H. M. Harper Co. « The Lamson & Sessions Company 
National Lock Company « The National Screw & Manufacturing Co. « Parker-Kalon 
Div. General American Transportation Corporation » Pheoll Manufacturing Company 
Rockford Screw Products Company « Scovill Manufacturing Company « Shakeproof 
Division Illinois Tool Works * The Southington Hardware Manufacturing Company 
Sterling Bolt Company + Universal Screw Company »* Wales-Beech Corporation 








Analysis of a basic magnet problem: 


Why assemble 
Tet ted ae) 
magnetizing? 


A closed circuit magnet exists when 
the magnet is magnetized in its as- 
sembly of soft iron or other magnetic 
materials and is not removed later. 
Normally, there is a specified air gap. 
The chart illustrates the demagneti- 
zation curve for Alnico permanent 
magnet material. 

To illustrate the advantage of mag- 
netizing the complete circuit after 
assembly, let’s use an example: The 
magnet (A\ is to be assembled with 
pole pieceszn. If the magnet is 
charged before assembly, it will op- 
erate at point Bd, on the curve. When 
the poles are placed on this satur- 
ated magnet(¢3), it will move up a 
minor hysteresis loop to point Bd., 
resulting in Bm, flux density. How- 


Hm, 


OERSTEDS 


ever, if the entire circuit is magne- 
tized after assembly, it will operate at 
point Bd with Bm flux density, or a 
100% increase in flux density in this 
example. The percentage of increase 
is a function of the gap length and 
area. 

This is a very brief explanation of 
a basic design problem. For a detailed 
discussion of this and other design 
considerations, we suggest our De- 
sign Bulletin #151. The Thomas & 
Skinner research and engineering 
staffs are at your disposal... 


today for en gi- 


write 


neering assistance 
in the design of 
your magnetic ap- 


plications. 


SPECIALISTS IN MAGNETIC MATERIALS... 


Permanent Magnets Q) Laminations | 


2 A) 
‘>|, and Wound Cores Ly 


THOMAS & SKINNER Steel Products Company, Inc. 


1114 East 23rd Street, Indianapolis 7, Indiana 


and lubrication of electrical devices 
which must operate unattended fo; 
long periods. Also reviewed are uses 
in copper oxide rectifiers, cathode-ra 
tubes, electron tubes, and light-sensitiy: 
cells. Acheson Colloids Co. 

Circle No. 76, Reader Inquiry Facility, page 2 


DIE-CAST INDUSTRIAL FASTENERS 
Included in a line of die-cast zinc alloy 
fasteners, described in an_ illustrated 
brochure, are wing nuts and wing 
screws, cap nuts, tubular rivets and 
the recently introduced round head 
thumb nuts and thumb screws. Rust 
proof and corrosion-resistant, the fast- 
eners are available in plain bright and 
all commercial finishes. Gries Repro 
ducer Corp. 
Circle No. 77, Reader 


Inquiry Facility, page 


DIFFUSED P-N-P JUNCTION TRANSIS- 
TORS—Specifications for 7 diffused 
p-n-p junction transistors are given in a 
l-page catalog sheet, illustrating manu- 
facturers double sealing process. The 
transistors are encapsulated in plastics 
and hermetically sealed in a can. Ab- 
solute maximum ratings for all types 
include: collector voltage, —25 volts; 
dissipation at 50 C, 70 mw; junction 
temperature, 85 C; and collector cut- 
off, 15 ma. General Transistor Corp. 

Circle No. 78, Reader Inquiry Facility, page 237 


HERMETIC METAL-FILM RESISTORS 
Precision metal-film resistors, with the 
thin oval metal film deposited on the 
inner surface of a glass tube, is the 
subject of an illustrated brochure point- 
ing out design features and ratings for 
14, 1 and 2-watt sizes. Designated the 
Series 850, the resistor features a tem- 
perature coefficient independent of re- 
sistance value, a voltage coefficient 
below 0.0005 per cent per volt, mois- 
ture resistance, and other character- 
istics exceeding military requirements. 
The Daven Co. 


Circle No. 79, Reade nquiry Facility, page 


PARALLEL-SHAFT GEAR DRIVES—Com- 
plete line of parallel-shaft gear drives, 
described in an illustrated 32-page 
booklet, includes 39 standard size 
single, double and triple reduction 
drives, permitting a standard ratio 
selection from as small as 1.2:1 to as 
large as 323:1, with horsepower ca- 
pacities of over 2000. Engineering data 
are supplied including simplified horse- 
power tables, dimensions, and over- 
hung load capacities for selection from 
the standard line. Base plates and 
built-in backstops are also covered. 
Link-Belt Co. 


Circle No. 80, Reader Inquiry Facility, page 23 


METALLIZED CERAMIC COATING — 
Described in Bulletin 155 is Nicote, a 
metal-to-ceramic coating presenting a 
surface to which a metal or metallized 
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TORKRITE TUBING 


detail. 


* * * 
TORKRITE 
POSSESSES MANY 
ADVANTAGES 


Torkrite affords unmatched recycling 
ability. After a maximum diameter core 
has been recycled in a given form a rea- 
sonable number of times, a minimum 
diameter core can be inserted and 
measured at 1” oz. approximately. 


Torkrite has no hole or _ perforation 
through the tube wall. This eliminates the 
possibility of cement leakage locking the 
core or cores. 


Torkrite permits use of lower torque as 
it is completely free of stripping pressure. 


With Torkrite, torque does not increase 
after winding, as the heavier wall acts 
to prevent collapse and core bind. 


Improved new Torkrite is now available 
in various diameter tubes. Lengths from 
3/4” to 3-1/8” are made to fit 8-32, 
10-32, 1/4-28 and 5/16-24 cores. 


: = 


WRITE for your copy 
of our new 


CLEVELITE folder. 


APRIL 1955 


in foreground, enlarged to show 





IMPROVED 
FOR OUTSTANDING PERFORMANCE 
AND APPLICATION 


Ec VeECcrre 


LAMINATED PAPER BASE PHENOLIC TUBING 


In seven specific grades, Clevelite is one of the finest and most complete lines of 
tubing available to the electronic and electrical industries. 


Grade Application 
Grade E .. Improved post-cure fabrication and stapling 
Grade EX Special grade for TV yoke sleeves 
Grade EE ... Improved general purpose 
Grade EEX Superior electrical and moisture absorption properties 
Grade EEE Critical electrical and high voltage application 
Grade XAX Special grade for government phenolic specifications 
Grade SLF Special for very thin wall tubing having less than 

.010 wall 


High performance factors, uniformity and inherent ability to hold to close tolerances, 
make Clevelite outstanding for Coil Forms, Collars, Bushings, Spacers and Cores. 
Competent Research and Engineering facilities are always available to aid in 
solving those tough and stubborn design and fabrication problems. May we help you? 


Fast, Dependable Delivery at all times. 


. call CLEVELAND! 
* Reg. U. S. Pat. Off. 


te CLEVELAND CONTAINERG!" 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


WHY PAY MORE? For Good Quality . . 





REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 5 
NEW ENGLAND _R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 5 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO |; 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 



























PRE-SET TAMPER PROOF 


































































—no extra cost. 








See telephone directory for 
local distributor, or write. 
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You get two high- 
“ voltage output ranges — 
3 each widely useful... 
each independent of the 
other—on one compact 
chassis. Appearance of 
the unit meets highest 
laboratory standards. 
All components are de- 
rated for long, trouble- 
free service life. Write 
for literature on Model 
> D3-300D. 
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A unique one-piece drawn core-shell 
with embossed guide points increases 
the mechanical operating life of the 
Durakool Timer-Relay five to six times, 
practically putting it in a “fail-safe” 
class. These relays are available in single 
or multiple units with single unit ca- 
pacities of 10, 30 and 60 amperes. Time 
delays from 0.15 to 20 seconds—any 
operate-release time combination. These 
new 1955 relays are now in production 


DURAKOOL, 
ELKHART, INDIANA, U.S.A. eee 700 WESTON RD., 


Durakool *: 


| MTEL ea 





TIMER-RELAY 


— FOR AC-DC APPLICATION 
“@ No plunger sticking 

@ No chatter 

@ Quiet operation 

@ No double contacting 


INC. 


TORONTO, CANADA 


ALL-STEEL 
nce 








DRESSEN-BARNES 
Model D3-300D 


Output Voltages: 

1. 0-300 V.D.C. continuously variable without 
switching ... current 300 MA. max. load. 

2. 0-300 V.D.C. continuously variable without 
switching ... current 150 MA. max. load. 

3. DC variable bias: 0-150 volts @ 5 MA. 
max. load (regulated by VR tube). 

4. AC unregulated 0-10 V.A.C. @ 10 amps.. 
max. load (variable with Powerstat control). 
Regulation: 

1. For line voltage 115 V.A.C. + 10%, the 
output voltage change is .15%. 

2. D.C. regulated high voltage: less than 30 
MY. change N.L. to F.L. 

Ripple — both high voltage outputs less than 
500 microvolts RMS. 

Grounding — both pos. or neg. of either high 
voltage outputs may be grounded. 


) DRESSEN-BARNES CORP.,250-C N. Vinedo Ave., Pasadena 8, Calif. 






















ceramic part may be soft- or hard 
soldered without special preparatio) 
Fired at high temperature, the coatiiyg 
is said to provide, within its solderiiy 
range (275-1600 F), an excellent metal. 
to-ceramic film. Advantages it provides 
over low-temperature type coating ar 
discussed, and application and handling 
recommendations provided. Frenchtow: 
Porcelain Co. 

Circle No. 81, Reader Inquiry Facility, page 





LIQUID-FILLED THERMOSTAT—Seric- 
20,000 liquid-filled, local-bulb thermo- 
stat is designed to provide control of 
oven temperatures at electrical load- 
up to 15 amp. It can be adjusted over 
a standard range of 70 to 300 F, —50 
to 200 F, or any other range desired. 
Faster response and more accurate 
control are said to result from such 
design features as an_ exterior-filled 
bellows assembly. a larger-than-average 
bellows travel, plus a 1-% in. spacing 
between the top of the bellows and the 
head assembly. Fenway Inc. 

Circle No. 82, Reader Inquiry Facility, page 


THIN WALL STEEL TUBING—Product 
of a high-cycle, electric resistance weld- 
ing method, Fusionweld tubing is said 
to feature extreme ductility, easy form 
ing, and to possess high fatigue 
strength. It has a yield strength of 42.. 
000 psi min. Three grades are avail- 
able: hard drawn, as-weld, and anneal 
ed tubing. Sizes range from 1% in. OD 
to 34 in. OD, with wall thicknesse- 
from 0.017 to 0.049 in. Avon Tube Div. 
Higbie Manufacturing Co. 

Circle No. 83, Reader Inquiry Facility, page 


RETAINING RINGS—Fight-page  sup- 
plement to Catalog RR9-52 contains 
revisions, corrections, additions to a 
line of retaining rings and related 
products. Covered in detail are a new 
Series 5139 retaining ring, which is a 
radially applied external ring; the use 
of an improved dispenser; and speci- 
fications for Grip Rings, triangular re- 
tainers, and new Grip Ring pliers 
Waldes Kohinoor, Inc. 

ircle No. 84, Reader Inquiry Fa 


ELECTROLYTIC NICKEL POWDER—Se 
ries of specification sheets, Nos. PMS 
30, 31, 32. and 34, lists the chemical! 
and physical properties of five grades 
of electrolytic nickel powder sold under 
the trade name Plast-Nickel. Both 
specifications and typical sample analy- 
sis are given to show close adherence 
to standards. The National Radiator Co. 
rcle No. 85, Reader Inquiry Facility, page 


VACUUM TUBE ELECTROMETERS 
Twelve-page catalog describes vacuum 
tube electrometers and accessories, pro- 
viding reference data on electromete! 
characteristics, circuits, and other data 
Seventeen connection diagrams show 
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Profit with papers by Mosinee 


A dactaliebiae thd Find out how you can get “MORE PROFITS with 
: ii PAPER’ — for laminations, insulation, packaging, 
protection, fabricating or processing 


FOR CONSTRUCTION 


ba aalcasaial 


Mosinee patented 

construction. Easy to handle Mosinee reinforced papers with 
steel mesh reinforcing attached, replace wood forms for pour- 
ing lightweight concrete floors. This is only one of many 
instances in which Mosinee cooperated in developing new 
papers to improve processing or production. 


Mosinee impregnating papers replace 
steel — when treated with synthetic resins 
to form light, strong, better insulated 
refrigerator door panels. Mosinee works 
with many manufacturers to develop im- 
pregnating papers of special qualities. In 
this case, characteristics desired are strength q 
and moldability to take deep draws. cerns and industries who have worked with 


HAT’s the theme of a growing number of con- 


ap pein Mosinee experts. They've found Mosinee’s more than 


a quarter century of experience particularly valuable 
in developing special papers to perform specific 
functions. They've discovered that Mosinee special 
papers help complete their product or process faster, 
easier and usually at less cost. 

If you'd like to get a general idea of how Mosinee 
special papers can be developed or adapted to solve 
your particular product, production or packaging 
problems — write or see your Mosinee representa- 
tive. Find out how you, too, can profit more with 


papers by Mosinee. 


MOSINEE PAPER MILLS COMPANY 


DEPT. EM MOSINEE, WISCONSIN 
Cable wrap of special Mosinee paper 


winds easily, twists uniformly. Mosinee 


moisture resistant, extra-strong, electrical @ 
cable wrap offers a plus value. Mosinee 

seorteland-melaiiiees controls insure uni- 

formity, minimize problems in high speed 

twisting and cable wrap operations. 


— specialist in industrial paper technology — 
makes fibres work for industry. 


APRIL 1955 













































































































































































































| 
| 


OVEN FACTS FOR YOU 


How Moco Solves Your Electrical 
Heat Processing Requirements— 
Regardless of Size or Complexity — 


This installation for baking varnish on turbin stators is designed to 
provide rapid heating through high velocity of air recirculation in 
its one large chamber. The oven is 32 ft. wide, 40 ft. long, and 18 ft. 
high—inside working chamber with Motorized, Telescoping Roof 
Doors Providing Full Access to Interior. 


The oven installation above is typical of the diverse applications 
necessary in the heat processing of electrical components. In bak- 
ing insulating paint and varnish on parts—both simple and com- 
plex—you need an oven specifically designed to give close tem- 
perature uniformity and rapid heat-rise. This means a careful 
analysis of the product involved and the oven to perform the work. 





That’s why more and more manufacturers are relying on MOCO 
engineering for skill and dependability. They know through ex- 
perience—that MOCO considers all these factors in arriving at the 
solution—that MOCO ovens will perform with increased pro- 
duction, efficiency, and less down time through the years. 
MOCO builds ovens and only ovens. Their entire engineering, 
service, and sales staff have one interest—your heating application. 
Wouldn't it be wise to talk over your application with a MOCO 
representative today? 












Send for this free comprehen- 
sive booklet on ovens and 


their application today. 





micuieaN (()\V[k N COMPANY — 


415 BRAINARD, DETROIT 1, MICHIGAN 











how the instruments are used as ultra. 
high input impedance d-c millivoltme- 
ters, voltmeters, and kilovoltmeters: 
also, as sensitive microammeters an: 
micromicroammeters, accurate megohm. 
meters, d-c preamplifiers, and _ stati 
detectors. Keithley Instruments. 
Circle No. 86, Reader Inquiry Facility, page 2 


VERTICAL MOTORS — Vertical solid 
shaft motors, in ratings from 14 to 40 
hp, in grease- and oil-lubricated type 

are among the Unimount vertical motor 

described in an illustrated 8-page cata 
log. Also available are single-phase 
capacitor-start types rated from 2 to 
714 hp. Data are also provided on foot- 
less-type horizontal motors for direct 
connection, made in 14 to 75 hp ratings. 
U.S. Electrical Motors, Inc. 

Circle No. 87, Reader Inquiry Facility, page ; 


THREADED FORMS FOR IRON CORES 
Efficiency of iron-core insertion is said 
to be increased 20 per cent by use of 
custom-made embossed forms, instead of 
either internally threaded or triangular- 
shape forms. Advantages of the em- 
bossed form for both shallow-thread and 
v-thread-type iron cores are pointed out 
in an illustrated engineering bulletin. 
Design recommendations are included. 
Resinite Corp., Div. of Precision Paper 


Tube Co. 


rcle No. 88, Reader Inquiry Facility, page 2 


WIRING DEVICES —Containing 77 
pages, illustrated catalog No. 19 pro- 
vides data on a wide range of wiring 
devices, including motor, hot-plate, 
heating-pad, appliance and _ other 
switches. Other typical projects listed 
include range cords and receptacles; 
lamp holders and sockets; and _ pilot 
lights. Among the new items listed are 
light-duty, one-hole mounting, slow- 
make-and-break, a-c switches; range 
and power receptacles; and fluorescent 
starters. Circle F Manufacturing Co. 

Circle No. 89, Reader Inquiry Facility, page 237 


PRECISION PLATING FACILITIES — 
Text and illustrations are used in a 30- 
page booklet to describe the history and 
technical aspects of plating, as well as 
to review company facilities for preci- 
sion plating components to any speci- 
fied thickness, from a flash coat to 
0.020 in. Tolerances can be held to 
0.0001 in., even on threaded pieces. 
Useful reference data are provided on 
factors contributing to precision-plated 
fasteners, as well as en the various 
kinds of plating and surface treatments. 
Standard Pressed Steel Co. 

rcle No. 90, Reader Inquiry Facility, page 237 











FLEXIBLE COUPLINGS—-Standard flex- 
ible couplings, made of forged steel or 
cast semi-steel, incorporate flexible rub- 
ber bushings whose resiliency provides 
a quiet, cushioned drive in both direc- 
tions of rotation. Other features include 


(Continued on page 242) 
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fishtai 


New anti-rattle fastener 


for HAMEPLATES. and trim 


holds threadless studs 














Quick, tight, permanent fasten- 
ing for name-plates and other die-cast trim 
is now possible without nuts and washers, 
thanks to United-Carr’s Fishtail fastener. Fishtail’s grip on welded, staked or 


Easily attached with simple hand tools, extruded studs is independent of the 



























its teeth actually bite into chrome- pressure of the spring take-up legs. 


finished, threadless studs so that there Leg pressure, however, allows position- 
is no chance of slippage or looseness. ing adjustments while it provides secure 
anchorage even when the studs protrude 
through oversize holes. 


Fishtail fasteners can be used on flat or 





contoured surfaces and their cup-shaped 


centers hold and retain sealing compounds. 





Like thousands of other fasteners and allied 
devices, designed and manufactured by United-Carr, Fishtail 
fasteners help speed assembly and cut costs. Available in a com- 
plete range of sizes and in volume quantities; further details 


on request. 


UNITED-CARR 


MAKERS OF FASTENERS 





UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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Editorial Reprints 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re- 
print form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular EvectricaL MANurFac- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the Reader 
Inquiry Facility on the opposite page. 
Readers should circle those numbers 


REPRINTS NOW AVAILABLE 


Soldered Connections, November 
1954, 4 pages. Repeated requests 
for quantity reprints of this practical 
article on so!dering methods and 
the recognition of common defects 
led the editors to make copies avail- 
able on individual request. (114) 


Embedded Circuits and Components, 
April 1955, 16 pages. Growing field 
of applications of epoxy resins for 
embedment and encapsulation is 
reviewed in a staff report. Case- 
history illustrations and results of 
resin-evaluation programs. (116) 


Transistor Switches Improve Mag- 
netic-Amplifier Performance, April 
1955, 8 pages. Transistor rectifiers, 
employing a new mode of operation 
resembling that of a mechanical 
rectifier, provide the desirable com- 
bination of low leakage and low 
forward drop. (126) 


Miniature Photocells, April 1955, 8 
pages. Review of commercially 
available cadmium sulfide and lead 
sulfide photoconductive cells. They 
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indicating the reprints desired and 
then mail the card. R. I. F. postcards 
will be processed by the publisher omly 
if all information requested is given and 
is clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 


MULTIPLE REPRINTS (reprints or 
compendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles. 


are virtually insulators in darkness 
and conductors under light by a 
factor of 100,000. Very small 
quantity needed for useful photo- 


cell. (127) 


Practical Approach to Magnetic-Amp- 
lifier Design, March 1955, 12 pages. 
A method is described in step-by- 
step detail for designing magnetic- 
amplifier circuits without resorting 
to complex mathematical proced- 
ures. (133) 


Wafer-Coil Technique for Transform- 
ers, February 1955, 4 pages. Slit 
rolled foil method eliminates many 
hand operations in transformer pro- 
duction. Conductors may be equiva- 
lent to very fine wire. (124) 


Filled Fluorocarbons—New Compo- 
nent Materials, February 1955, 12 
pages. Report summarizes data 
from Bureau of Ships-sponsored in- 
vestigation. Various Teflon mixtures 
with metals and nonmetals can pro- 
vide materials with new character- 
istics, or with reduced cost, for use 
in dielectric, magnetic and resistive 
parts. (125) 


Cost of 
Single Subject Reprints 


No. of 
Reprints 


Number of Pages 
4-12 16-32 
] Gratis Gratis 
5 $2.00 $ 3.75 

10 3.50 6.00 

7.50 12.50 


immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director. Reader Service 
ELECTRICAL MANUFACTURING 

1250 Sixth Avenue 
New York 20, N. Y. 


New Molding Processes for Printed 
Resistors and Capacitors, Combined 
16-page reprint of two-article series 
appearing in the January 1955 issue 
and the February 1955 issue (com- 
pression-molded capacitors). Tech- 
niques developed at the Diamond 
Ordnance Fuze Laboratories are de- 
tailed and characteristics of printed 
units described. (128) 


Stainless Steel Finish Effects, January 
1955, 8 pages. Mechanical and 
chemical treatments can modify ap 
pearance of the standard mil] fin 
ishes obtainable on stainless sheet 
and strip. (111) 


Speed Regulators for D-C Motors, 
Parts I and II, December 1954 and 
January 1955, 16 pages. Four com 
mon types of regulators are evalu 
ated to provide a basis for choice by 
motor users. Discussions of each 
regulator are related to the operat- 
ing fundamentals of d-c motors. 


(122) 


Nomographs as Engineering Work- 
sheets, January 1955, 8 pages. Re- 


view of nomograph fundamentals 
(Continued on page 238) 
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Electric 


Vilanutactt 


READERS may avail themselves of 
this cmuventont prepaid postcard 
method of ee ee with = 
publisher when a 
Eheaien men- 


tion regarding w 

tioned, deseri Sa aot in the 
editorial or advertising pages of this 
issue. 

Simply circle the numbers on a 
card corresponding to the 
numbers ap in the items pub- 
lished in t e following editorial 
departments: 


New Components 


& Materials 
Page 149 


Current review of all new mate- ~ 


rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 224 
Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products. 


Editorial Article 


‘Reprints 

Page 236 
A complete listing of those editorial 
feature articles published in_ this 
and past issues that are available in 
reprint form for filing. 


Advertised Products 


Print names of advertisers and page 
numbers of advertisements in space 
provided on card, if more informa- 
tion is sought about what is adver- 
tised. 


Only those cards can be processed 
thas ale eiten ly filled out and 
clearly tten. This 


or 
card good only un ay $1, 1955. 
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Reader Inquiry Facility: continued 


and use. Also, a nomograph for de- 
if effort of making nomo- 

graph for a particular problem i; 
justified. (139) 


Seg Digital Techniques for Automatic Con- 

BUSINESS REPLY CARD poe gk coe ee 
We Postoge Stamp Necessary Hf mailed in the United States new “operational-digital” techniques 
combining analog and programmed. 
digital computing methods can be 
applied to control circuits. (117) 


POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


Research Progress in Dielectrics 1954, 
December 1954, 12 pages. First 
hand summary and interpretation of 
Conference on Electrical Insulation 
reported each year by ELecrrica. 
MANUFACTURING. (118) 


Circuit Applications of Voltage-Sensi- 
tive Capacitors, December 1954, 8 
pages. Discussion of dielectric am- 
plifier and other circuits in which 
Meg oa capacitors are used 
to orm functions of tubes or 

FIRST CLASS 
PERMIT NO. 43 transistors. (135) 
ta ates ok Noise Measurements, November 1954, 
12 pages. — ¢ the funda- 
men of sound and noise meas- 
he 
to the development of a test code 
POSTAGE WILL BE PAID BY= for unit heater fans. (119) 
, Insulation Classification, November 
1954. 12 pages. A classification 
table for insulating materials is in- 
cluded in the report, “International 
Standards for Insulation, Motors, 
and Components,” covering the 
1954 meeting of the Interna- 
tional Electrotechnical Commis- 
sion. (137) 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


Applying A-C Solenoids, November 

1954, 8 pages. Describes three 

methods of measuring pull, design 

modifications to minimize mismatch 

FIRST CLASS in loading, how to overcome resid- 
PERMIT NO. 45 ual magnetism, duty-cycle opera- 


SEC. 34.9, P.L. & R. tion and derating for 25-cycle use. 
NEW YORK, N. Y (129) 


Non-Ventilated Motors, October 1954 
8 pages. A suggested approach to 
the problem of fitting non-venti. 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 


How to Determine Response Time of 
Magnetic Amplifiers, October 1954 
8 pages. Description of a graphica! 
means for determining the speed o! 


BUSINESS REPLY CARD 
Ne Pestogs Stomp Necessary if mafied In the United States 


- POSTAGE WILL. BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 
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Cold-Reduced Electrical Steels, 


Electrical Contacts, 


Electrical Circuits for Weight Meas- 


How to Suppress Radio Interference, 


response of various designs of mag- 
netic amplifiers. Selection chart is 
included. (131) 


Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 


(113) 


August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in | 
Part II of this combined reprint. 


(138) 


urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic contro] systems. (123) 


September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 


interference, specifications and reg- | 


| 
} 
| 





ulations, measurement and 


of suppression. 


means 


Solders, September 1954, 4 pages. 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Designing for Resistance to Shock and 


Vibration—Parts I and II, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damages as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 
Industrial Equipment, adopted 
March 1953, and the National Ma- 
chine Tool Builders’ Association 
Electrical Standards, adopted Jan- 
uary, 1954. 
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(130) | 


Physical Data on Commercial Silver | 


(140) | 





Provide delays 
ranging from 


THERMOSTATIC 
2 to 150 


aN Aa NAS 2 to 150 


MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 

































@ Actuated by a heater, they operate on 


A.C., D.C., or Pulsating Current. 


e@ Hermetically sealed. Not affected by 
altitude, moisture, or other climate 


{ 

t 

changes. | 

me @ Circuits: SPST only—normally open or 
= normaily closed. 
Ed Amperite Thermostatic Delay Relays are | 

| 


compensated for ambient temperature 
iy changes from —55° to + 70°C. Heaters 
j consume approximately 2 W. and may be 
operated continuously. 


STANDARD ' 
The units are most compact, rugged, explo- 


sion-proof, long-lived, and — inexpensive! , 
TYPES: Standard Radio Octal, and 9-Pin 
Miniature. 


















PROBLEM? Send for 
Bulletin No. TR-81 


Also—a new line of Amperite Differential 
Relays — may be used for automatic over- 
load, over- ee under-voltage or under- i 


xpi aaa oo 
7 NDT 
REGULATORS 


e Amperite Regulators are 
designed to keep the current in 
a circuit automatically regulated 
at a definite value (for example, 
0.5 amp). 


@ For currents of 60 ma. to 5 amps. Oper- 
ates on A.C., D.C., or Pulsating Current. 






































@ Hermetically sealed, light, compact, and 
most inexpensive. 
We 


Amperite Regulators are the simplest, most 
REGULATOR 


effective method for obtaining automatic 
regulation of current or voltage. Hermetically 
sealed, they are not affected by changes 
in altitude, ambient temperature (—55° to 
+-90°C), or humidity. Rugged; no moving 
parts; changed as easily as a radio tube. 






VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER } VOLTAGE VARIES 
VARIES APPROX 4 ONLY 





Write for 4-page 


MPERITE CO., Inc. 


561 Broadway, New York 12, N.Y. 


Ltd., 560 King St., 







Technical Bulletin 
No. AB-51 


In Canada: Atlas Radio Corp., W., Toronto 2B 







ANCHOR PLASTIC 
PALUSULNS 
ARE USED FOR 
PE Ras 


Radio Designers were searching for 
sturdy, lightweight, colorful handles to 
be used on high-quality, 2-way port- 
able radios. They chose Anchor 
extruded acrylic tubes with an egg: 
shaped cross-section because of their 
ability to meet exacting requirements 
for close tolerances and glossy finish. 
Colors selected were green, fawn, and 
ivory. 


Perhaps an Anchor extrusion can solve 
a similar design problem for you. Why 
not write for our new brochure giving 
applications of - 

thermoplastic 

extrusions =| 

and de- 

taiis on 

materials. 


AURA 
PLASTICS CO., INC. 
Long Island City 6, N. Y 


36-36 36th St 


| 


| Applying Magnetic 
| pages. Multiple Reprint No. 1A. | 


Multiple Reprints 


Second edition of this 
booklet has been expanded to in- 
clude more recent feature articles 
in addition to the series by Dorn- 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 
uary 1954, page 286. 


Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
tour articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358. 

$2.50 


Printed Circuits, 71 pages. Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cir- 
cuit elements on ceramic plates. 


Other processes described include | 


stamped wiring, and sprayed metal- 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. 


| Multiple Reprints at 


Quantity Prices 


Since handling expenses is a signifi- | 


cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders make possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 


| lowing prices per copy apply: 


Quantity 
Title 5 25 


Servo System Design Li 
Magnetic Amplifiers E 
Printed Circuits 1.3 


2 1.00 


| Gage Publishing Company. 


Postcard 


return cards are 


pro- 
vided on page 237 as a conven- 


ience to the reader in obtaining— 
New Components and Materials 


Literature for the Asking 
Feature Article Reprints 


Amplifiers, 72 | 


popular | 


$2.00 


$2.00 | 





5 
35 «1.10 | 
5 1.10 
| _ Prices given above include shipping | 
| charges. Make checks payable to The | 


Spencer 
Thermostats 
must have 

uniform 


Making the right angle bend on this 
brass contact terminal was troublesome 
until Spencer Division of Metals & 
Controls Corporation turned the job 
over to Mohawk. We not only stamped 
and formed the part, but tapped it in 
the same operation. Mohawk produced 
perfect, uniform parts at only about 
half the cost, a yearly savings of thou- 
sands in initial cost alone. And with 
Mohawk's better parts, there’s a saving 
in smoother production and the elimi- 
nation of rejects. 

Mohawk can cut your production 
costs on threaded stampings, too. 
Intricate or simple parts are turned out 
economically and on schedule. Holes 
are squarely tapped and threads can 
be held to Class 3 fit. If you have a 
headache to buck on threaded stamp- 
ings, pass it to Mohawk for savings in 


| time and money. 


Write or phone now. 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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(Dust-Sight 
Cc 0 N D U LE T ‘electrical installations 
give you maximum 


PROTECTION 


where combustible 


dusts are present : 
oy . i 
; 


CoNvuLs 










Sarre oD ER 


sibs: 





$ 
e 
k , 
b 
d | 
Crouse-Hinds Dust-Tight CONDULETS 
n installed on an automatic checkweighing 
“| machine for 20 m. m. ammunition — ina 
Class | Hazardous Location. 

st 
I~ Machines that operate in locations where combustible dust may be iF th 
b present must have electrical installations that meet the requirements WD F tl iz if ey 

of the National Electrical Code. This gives you protection against 
g disastrous explosions and fires and assures uninterrupted service. Prd 
Pe For nearly fifty years Crouse-Hinds has manufactured CONDULET ARDOUS 

electrical equipment of the highest quality, designed to meet Under- LOCATIONS 
mn writers’ Laboratories standards for both ordinary and hazardous \ 

locations. S 
D- If your machines operate in any hazardous location — atmospheres 
ut containing flammable gases, vapors, dusts, or flyings — take advantage 
Bs of Crouse-Hinds offer to send you a FREE copy of Bulletin 2655. It 
“4 contains a complete copy of the Articles in the National Electrical Code 

pertaining to hazardous locations, with many useful tables, diagrams, 
a photographs, and suggestions for selecting the correct equipment to 
D- meet these Code requirements. 
in Send for your copy of this valuable reference bulletin today! 


“CONDULET is a coined word registered in the U.S. Patent Office. 
lt designates a product made only by the Crouse-Hinds Company. 


7 CROUSE-HINDS COMPANY 


Nationwide 
Distribution Syracuse 1, N.Y. r , 
ough Electrical OFFICES: Amarillo— Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland R iH L bs | - H i \ { ) S 
Distributors Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City — Los Angeles — Memphis _ 
Milwaukee — New Orleans — New York — Philadelphia — Pittsburgh — Portland Ore 
San Francisco — Seattle — St. Louis — St. Paul — Tulsa — Washington. 
RESIDENT REPRESENTATIVES: Albany — Atlanta — Baltimore — Charlotte — Chattanooga 
Corpus Christi — Reading. Pa — Richmond. Va. — Shreveport 


S Crouse-Hinds Company of Canada. Ltd. Toronto. Ont. 
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¢ Aluminum 
© Magnesium 


Ten YEARS of dynamic growth—based on customer con- 
fidence and satisfaction—suggests that Paramount presents 
your type of die casting service. 


Facilities include (1) a staff of sales engineers that func- 
tion as customer’s engineers; (2) a completely equipped 
tool and die department; (3) metallurgical control; (4) 
modern die casting equipment with wide range of capacities; 
(5) complete machining and finishing departments for any 
necessary secondary operations. 


From blue print to final delivery, Paramount is geared 
to handle every phase of the job—to your satisfaction. For 
further information, write 


PARAMOUNT DIE CASTING CO., St. Joseph 5, Michigan 





Literature for the Asking 


(Continued from page 234) 


use of oilless bronze bearings self- 
lubricated for life, making possible use 
of couplings in both vertical and hori- 
zontal installations. Specifications are 
provided in a 24-page catalog for a 
variety of types in a wide range of sizes 
and capacities. Ajax Flexible Coupling 
Co., Inc. 


Circle No. 91, Reader Inquiry Facility, page 237 


HIGH-VOLTAGE SELENIUM RECTIFIER 
CARTRIDGES—Complete with reference 
curves and other illustrations, 6-page 
booklet describes high-voltage cartridge- 
type selenium rectifiers with operating 
temperatures from —65 to 100 C. Due 
to the higher voltage rating of the 
selenium rectifier cells, a fewer number 
of cells is said to be required for most 
standard applications. Specifications 
cover half-wave, hermetically sealed, 
and voltage-doubler types. Also avail- 
able are full-wave center-tap, and single- 
phase bridge cartridge rectifiers. Inter- 
national Rectifier Corp. 

Circle No. 92, Reader Inquiry Facility, page 237 


INDUSTRIAL MOTORIZED VALVE AS- 
SEMBLIES—Bulletin 8506 provides se- 
lection data on electric motorized valve 
assemblies—combinations of globe or 
butterfly valve bodies, linkages where 
they are needed, and electric power 
units. Available valve body and elec- 
tric operator combinations are listed 
in tabular form, along with keyed 
references to other sources of data on 
the unit. Representative models are 
illustrated and valve applications given. 
Industrial Div., Minneapolis-Honeywell 
Regulator Co. 


Circle No. 93, Reader Inquiry Facility, page 237 


INDUSTRIAL PLUGS AND RECEPTA- 
CLES—BulHetin 603 stresses versatility 
of the Triploc line of plugs and recep- 
tacles, whose universal construction 
permits thousands of plug and recepta- 
cle assembly combinations. Male and 
female contact units (1 to 12 poles) 
are of one standard size and shape to 
fit in any given plug shell or receptacle 
housing. Features include automatic 
locking, automatic and manual release, 
and polarity protection. A second 
bulletin, No. 602, describes features 
and specifications for a series of circuit- 
breaking plugs and receptacles for 
portable electrical equipment. The 
Pyle-National Co. 


Circle No. 94, Reader Inquiry Facility, page 237 


TRANSFORMERS; TEST INSTRUMENTS 
—lIllustrated 24-page catalog No. 545, 


ELECTRICAL MANUFACTURING 












Re-Cycling Timers 


MOST COMPLETE LINE OF INDUSTRIAL 


TIMERS for 
automation 


The individual requirements of each automation 
problem are best met by selecting timers designed to 
perform specific functions. Whatever your timing- 
control problem, Industrial Timer Corporation can 
meet it with one of its standard timers, a combination 
of its standard units, or by designing an entirely new 
timing element. Our Engineering Department not only 
originates new designs, but also develops modifica- 
tions to meet our customers requirements. 


interval Timers 


S25 REP GERI TIE EIEN ORE: 






We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS © RE-CYCLING TIMERS 


INTERVAL TIMERS * RUNNING TIME METERS 


Our large stocks of 17 basic types from which we 
have developed over 660 combinations to date, en- 
ables us to make rapid deliveries in most cases . . . 
and excellent deliveries on special orders. Our auto- 
mation timer specialists will be happy to discuss your 
automation timer requirements. Your inquiries will 
receive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


131 OGDEN SFG. NEWARK 4, HW. J 
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New, High-S, 
Heavy-Volume Copyflex Model 500 
$3250.00 f.0.b. Chicago 
40 f.p.m. speed, 200-230 volt 
operation, 46-inch printing width 


Bigger and better front delivery 
tray takes up to 24” x 42” prints, 
allows more efficient stacking, 
speeds production. 


Larger rear delivery tray handles 
up to 30” x 42” prints. Movable 
magnetic stops provide variable 
rear stacking. 


AMER BE. 


Model 500 provides fast 40 f.p.m. 
speed. New type indicator shows 
actual speed, permits more effi- 
cient operation. 


ee 
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Variable front print stacker | 
tional) is a Bruning exclui 
Control knob gives desired # 
ing size from 6” to 24”. 





Special tracing stacking device 
(optional) provides efficient stack- 


of various size originals, up 
fo 12”, 


Here it is! The faster, easier-to-use, 
lower-priced reproduction machine 
they said couldn’t be built! 


COPYFLEX MODEL 500 


It’s another Bruning first for you—a more efficient, faster, heavy-volume 
Copyflex machine that has been built to sell at the low price of $3,250.00 f.o.b. Chicago. It’s another 
first for Bruning engineers and production men who doubted it 
could be done but who came up with remarkable engineering innovations to do it! 


New, modern Copyflex Model 500 gives you all the advantages of Copyflex diazo type whiteprinting, 
provides equal or greater capacity than much higher-priced machines, 
offers new and better operating features to help you turn out more work at less cost. 


MEW. . . Better Stacking and Delivery! 


Large front tray takes prints up to 24 x 42 inches. Large rear 
tray takes sizes up to 30 x 42 inches. Extra roomy tracing tray 
further speeds operator’s work. Movable magnetic stops in 
rear tray provide efficient variable stacking. A special tracing 
stacker, a variable front print stacker, and a print roll-up attach- 
ment are available as optional equipment at extra cost. 


MEW . » « Positive “Jet-Separation” 


of Tracings! 


A new, patented air-jet type separator device provides auto- 
matic positive separation of tracings from exposed sheets, 
speeds operator’s work. 


MEW. . - 40 f.p.m. Mechanical Speed! 


With a mechanical speed of 40 linear feet per minute, Copyflex 
Model 500 gives you fast, heavy volume production. Its 4,000- 
watt quartz lamp and synchronized exposure and developer 
units assure uniformly sharp, clear prints. 


NEW . .. Trouble-free, Selenium Rectifier 
Drive Controls! 

The electrical control system of the Model 500 is free from 
vacuum tubes, a common source of trouble in most other 
machines. Use of such devices as variable transformers and 


100,000-hour-life rated selenium rectifiers assure efficient, 
trouble-free operation. 


Y UL , .. the famous Problem-free Instal- 

P lation and Operation of Copyfilex! 

Like all other Copyflex machines, Model 500 is free from fumes 
and odors, requires no exhaust venting, plumbing, or auxiliary 
equipment other than an electrical connection. 


It is a virtually automatic machine that is easy to operate. 
Exclusive vacuum feed enables easy insertion of curled 
originals. Adjustable light shield provides extra conveniencé 
and economy in processing extra-fast-printing originals. A 
special foot treadle allows operator to withdraw or straighten 
any work which has been fed incorrectly. 


All of the famous Copyflex advantages, plus new modern features, are yours in the 
amazing lower-priced Copyflex Model 500. Take this opportunity to trade in that old machine. 
Mail coupon today. You owe it to yourself and to your company! 


the Market Today! 


Print roll-up device (optional) 
at rear of machine affords fast, 
efficient handling of continuous 
roll stock work. 


BRUNING 


Specialists in Copying Since 1897 
CHARLES BRUNING COMPANY, INC. 
4700 Montrose Ave., Chicago 41, Illinois 


Charles Bruning Company, Inc., Dept. 1409 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on the new Copyfiex Model 500. 


OR ae a 
Company 
Address 


City 
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a highly © 

accurate | 
electrical stop 

clock... 


DIFFERENTIAL SYSTEM ys 
ASSURES FAST, POSITIVE // | 
CLUTCH ACTION — £4 
2130 ela Vel: 

OR OVERRUN. 


Positive engagement of pawl with 
gear combined with fine gear teeth 
provides the instant response 
necessary for a timing accuracy of 
+ .01 seconds on the 60-second 
timer, and + .005 minutes on the 
ee me Le 


On the dial face, a large sweep 
hand makes possible fast, exact 
readings from the outer scale, 
while an accumulator pointer re- 
cords larger time units on a sepa- 
oh t del (MMM -tal-Tae le eo 


SPECIALISTS 


TIMING 


— 


BOX 8, 


CENTERBROOK, 


This compact unit is available 
for AC or DC operation in 
commercial and military ap- 
plications. It is used in labora- 
tory experimentation, for test- 
ing communications equipment 
and systems, and in the field 
of nuclear research, as well as 
for timing critical industrial 


processes. 


For complete information on 
the Type 690, write for bul- 
letin PB-610. 


IN TIME CONTROL 


“The R. W. CRAMER CO., Yue. 


CONNECTICUT 


| with a 


| ADJUSTABLE-SPEED, 
| COUPLINGS 


| stable 


complete with index, provides specifica- 
tions and descriptions of a wide range 
of high fidelity, miniature transistor, 
and other types of transformers. Data 
are also provided on filters, magnetic 
amplifiers, reactors and toroidal in- 
ductors. In Catalog No. 546, contain- 
ing 16 pages, is listed a line of test 
instruments including voltmeters, meg- 
ohmmeters, filters, and magnetic volt- 


| age regulators. Freed Transformer Co.., 


Inc. 


| Circle No. 95, Reader 


MINIATURE TEN-TURN POTENTIOM- 
ETERS—Weighing only 1 oz, 2-in. long, 


7-in. diam, Series AJ mini- 


| aturized ten-turn precision potentiom- 


eters for servo or bushing mounting 
described in Data Sheet 54-06. 
Available in both linear and nonlinear 
versions, with linearity 
close as 0.1 per cent, potentiometers 
provide resolution as fine as 0.01 per 
cent. Standard specifications are given 
and variations available are listed. A 
cutaway view illustrates design features. 
Helipot Corp. 
No. 96, Reader 


are 


tolerance as 


POWER TRANSMISSION COMPONENTS 

-Data on flexible couplings, universal 
joints, variable speed pulleys and trans- 
missions, are given in an 8-page catalog 
complete with tables and illustrations. 
Spider-type couplings are available 
with ratings from fractional to 40 hp 
at 1750 rpm. Cushion-type units can be 
obtained with ratings from 2.58 hp at 
100 rpm. Variable speed transmissions 
are available with a ratio up to 10:1. 
Lovejoy Flexible Coupling Co. 

e No. 97 Reader Inquiry Facility, page 


EDDY-CURRENT 
Stationary-field, liquid- 
cooled, adjustable-speed, eddy-current 
couplings are described in an_ illus- 
trated boc'slet pointing out 
major construction and operating fea- 
tures. Pointed out are such advantages 
inherent in the design as the elimina- 
tion of slip rings, brushes and commu- 


8-page 


tators. Data are provided on coupling 
efficiency. cooling, and controls. Com- 
plete specifications on standard models 
are provided. Dynamatic Div., Eaton 


| Manufacturing Co. 


le No. 98, Reader Inquiry 


FLUOROCARBON RESINS—New source 
for chlorotrifluoroethylene resins is an- 
nounced in two bulletins, one of which 
provides data on Polyfluoron molding 


| powder. Polyfluoron liquid dispersion, 


described is the second bulletin, is 
suitable for insulation-coating of tin, 
silver-plated copper wire or braided 
cables as well as for insulation and cor- 


| rosion-resistance applications on other 


parts. The polymer is said to remain 
indefinitely at 150 C and will 
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How do your contacts 
measure up to their jobs ? 


Are they under-designed... 


or over-designed ? 


To be right for your needs, contact materials and contact 
designs must be evaluated in terms of all characteristics of 
the job they are expected to perform. Current and voltage 
in the interrupted circuit ... nature of the electrical load 

.number and frequency of operations... contact gap 





and pressure ... ambient temperature and atmosphere .. . | 
and many other factors must be thoroughly considered, if | 

contacts are to match both the performance and cost 
requirements of the application. 


By consulting with Mallory engineers, particularly during 
the engineering and design stages of a contact application, 
you will add to your own facilities the full scope of Mallory’s 

a specialized experience in contact research and manufacturing. 


a . . 
3, e The wide selection of materials developed by Mallory 
& a metallurgical research encompasses practically every 


kind of contact service condition. 


e Standard designs can often be recommended for 
standard application conditions . . . at sizable savings 





to you. 





e Special designs are engineered by a staff which has 
: the knowledge gained during thirty years of con- 
tact development. 










t 
e Economical fabrication of contacts and complete con- 
3 tact assemblies, in Mallory’s manufacturing 
; department, can save you money and simplify vour 
; own production. 
r 
. For a consultation on your own contact problems, or for 
5 a copy of the Mallory Contact Catalog, write or call 
Mallory today. 
' Expect more... 
Y 
7 Get more from 
r 
In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 
d 110 Industry Street, Toronto 15, Ontario. 
P. 
| Serving Industry with These Products: 
. Electromechanical—Resistors ¢ Switches ¢ Television Tuners © Vibrators 
, Electrochemical—Capacitors ¢ Rectifiers ¢ Mercury Batteries 
l Metallurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 
| 










P. R. MALLORY & CO., tnc., INDIANA 


INDIANAPOLIS 6, 


APRIL 1955 









































































































































































let BUFFALO BOLT do 











your LEG WORK 




















Save extra steps by buying Circle ® fasteners every time. 
A phone call will give you immediate, accurate informa- 
tion on prices, delivery, etc. Our new streamlined service 
organization...in the field, district offices and factory... 
offers the finest and fastest service in the industry. You’ il 
get the bolts, nuts and rivets you need...when 
you need them...through your Circle ® dis- 
tributor or direct. (note too) Nobody makes 
better bolts than the... 


















































WESTERN OFFICE 
Chicago 

HArrison 7-2179 
EASTERN OFFICE 


New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


BUFFALO BOLT COMPANY 


Division of Buffalo-Eclipse Corporation 
NORTH TONAWANDA, N. Y. 


Making both FASTENERS & FRIENDS for 100 years 


stand much higher temperatures for 
short periods without decomposition. 
Characteristics include chemical inert- 
ness and good electrical properties. 
Acme Resin Corp. 


| Circle No. 99, Reader Inquiry Facility, page 


| INSTRUMENT GEAR COSTS—Purpose 





| of 8-page “Precision Instrument Gear 
| Costs” is to bring into focus the factors 


affecting the price of both commercial 


| and precision instrument gears. In- 


cluded is a chart showing the cost re- 
lationship existing between the highest 
and lowest grade gears as defined by 
the American Standards for fine-pitch 
gears. A second chart shows current 
trend in the production of various 
grades of instrument gears. Reviewed 
are company facilities. Dexter Machine 
Products, Inc. 

Circle No. 100, Reader Inquiry Facility, page 23 


CONNECTORS WITH’ RIBBON-TYPE 
CONTACTS — Employing  ribbon-type 
contacts instead of conventional pin and 
socket types, Blue Ribbon electrical 
rack and panel connectors are said to 
feature high individual contact pres- 
sure with low insertion and extraction 
force requirements. Data are provided 
on available types, including pin polar- 
ization and barrier polarization types; 
in the latter, polarization is obtained by 
proper matching of contact barrier 
heights. American Phenolic Corp. 
rcle No. 101, Reader Inquiry Facility, page 2 








HIGH-FREQUENCY ELECTRICAL IN- 
SULATORS—AII requirements for JAN- 
1-8 type insulators can be filled with 
stock items described in Bulletin No. 
546, which lists high-frequency steatite 
electrical insulators made from AISi- 
Mag ceramics. Explained is the coding 
system used in JAN-1-8 to identify 
standard sizes and styles of insulators. 
Also included is a property chart for 
abricators available ceramics. American 
Lava Corp.. 

Circle No. 102, Reader Inquiry Facility, page 23 





DIE CASTINGS—Illustrated booklet dis- 


cusses where, when and how die cast- 
ings can, and should be used. Pointing 
out that economies of the die casting 
process can be fully realized only when 
the part is designed specifically for the 
process, the booklet discusses the die. 
the die casting machine, and the four 
alloys most commonly used for die cast- 
ings—those based on zinc, aluminum. 


| magnesium and copper. Other pages dis- 


cuss machining and finishing. Illus- 
trated case histories are included. 
American Die Casting Institute. 

Circle No. 103, Reader Inquiry Facility, page 23 


AIR-POWER APPLICATIONS—How 35 
product design problems were solved by 
the use of rotary air motors, air com- 
pressors and vacuum pumps are dis- 


ELECTRICAL MANUFACTURING 

















CUTLER-HAMMER SALUTES THE . 


WARNER & SWASEY 
ZAC AUTOMATIC 


Warner & Swasey engineering has long held the respect 

and admiration of machine tool users. This was forcibly 

demonstrated again when 88 shops ordered the new 

Warner & Swasey 2AC Automatic Chucking Machine 

before even the first one was ever built. Cutler-Hammer 

is proud to salute a company that can win and justify i 

such confidence by performance. Nothing else can do ella Bamber: 

it. We are also proud that Cutler-Hammer Motor Con- CUTLER- HAMMER 
trol plays a part in this performance. Hundreds of 

Warner & Swasey 2AC Automatics in use all over the | ee — ai 
country today commend the engineering judgment that —= MOTOR CONTROL =— 
equipped them with Cutler-Hammer Motor Control. 
CUTLER-HAMMER, Inc., 1264 St. Paul Avenue, 

Milwaukee 1, Wisconsin. Associate: Canadian Cutler- 

Hammer, Ltd., Toronto, Ont. 
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Simplifies Your 
Instrumentation 
with this NEW 
Expandable 
Consolette Recorder 


ee ee ee ee eee eee eee ee ey 
ee ee ee ee 


Add units, as you need them, to make 
a 4, 6 or 8 Channel System. 


The Consolette gives you rack 
mounted dimensions with option of 
Direct Coupled, Condenser Coupled 
or Carrier Amplifiers; a wide variety 
of chart speeds and galvanometer 
types; full writing desk for review 
of intelligence; and an efficient, 
modern and beautifully designed 
instrument. 


THE 207 MAIN STREET 


= *s COMPANY 
WORCESTER, MASS. 
Pee eee ee 


THE EDIN COMPANY 
207 Main St., Dept. A, Worcester 8, Mass. 
Gentlemen: 

Send complete information on [ the 
new Edin Consolette [] Recording Instru- 
ments [] Companion Amplifiers. 
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cussed and illustrated in a 12-page 
booklet. Also reviewed are advantages 
of manufacturer’s basic design, which 
makes possible over 200 different 
models, based on 13 design types and 
22 sizes. Features of the basic rotary 
design include elimination of conven- 
tional reciprocating parts; a rotor and 
4 sliding vanes are the only moving 
parts. Gast Manufacturing Co. 
Circle No. 104, Reader Inquiry Facility, page 237 
MINIATURE TRANSFORMERS—Repre- 
sentative types of miniature and sub- 
miniature transformers, available in 
hermetically sealed, molded, encap- 
sulated and impregnated constructions, 
are described in illustrated 12-page 
brochure. Both stock and special-order 
units are available for military require- 
ments and for transistor, power and 
other applications. Data are provided 
on models for use in servo systems, 
airborne equipment, and communica- 
tions and other equipment. Microtran 
Co. 

No. 105, Reader Inquiry Facility, page 237 


CUSTOM-BUILT QUALITY COILS — 
Bobbin, form, paper-layer-interleaved 
and high-temperature coils are among 
the many types available from fabri- 
cator on special order and to customer 
specifications. Features include use of 
special vacuum-impregnating process, 
extra-heavy-duty insulation and adher- 
ence to close tolerances. Typical types 
produced are shown and company fa- 
cilities reviewed. Stonite Oil Corp. 
Circle No. 106, Reader Inquiry Facility, page 237 
CAM FOLLOWER BEARINGS—Full-type 
roller bearing cam follower is the sub- 
ject of a 4-page bulletin describing de- 
sign and performance features. Desig- 
nated the Camrol, the bearings are 
available in 22 stock sizes. A cut-away 
view is used to point out construction 
features. McGill Manufacturing Co. 
No. 107, Reader Inquiry Facility, page 237 
CYCLING TIMERS—Cycling timers de- 
scribed in 8-page product bulletin PB- 
510 are designed to repeat a definite 
time cycle or sequence continuously. 
Data are provided on the three avail- 
able groups: program timers, percent- 
age timers, and pulse timers. Models 
are available for both fixed-time cycles 
and variable time-cycle operation. Di- 
mensional drawings and other illustra- 
tions are included. The R. W. Cramer 
Co., Inc. 
es No. 108, Reader Inquiry Facility, 
BRAZING MANUAL —TIllustrated 24- 
page brazing manual is specially con- 
cerned with the application of the ma- 
jor brazing methods in joining metals 
using silver alloys and filler metals, 
fluxes, and gas atmospheres. Typical 
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RF 
Leakage 


can be 
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... simply and economically 


A MUST in MILITARY 
and MANY COMMERCIAL 
EQUIPMENTE 


YOU CAN IMPROVE 
YOUR DESIGNS GREATLY 
THIS SIMPLE, INEXPENSIVE WAY 


The place to stop RF leakage is “on the 
drawing board.” In other words if you 
design your product so that RF leakage is 
reduced to a minimum you'll have no diffi- 
culty in meeting military radio noise specs 
and FCC regulations, and you'll have a 
better product too. In the design of many 
military equipments during the last 10 
years effective sealing in of RF leakage 
has been accomplished with a_ simple 
application of METEX Electronic Weather- 
strip and other METEX Shielding Products 
made from Metal Textile’s highly resilient 
compressed knitted wire. You can achieve 
comparable results in your own designs. 
Send today for our new brochure describ- 
ing METEX Shielding Products in detail 
with a most helpful section on design. 


get your 
copy today 


SE ttn 


METAL TEXTILE 
CORPORATION 


Knitters of Wire Mesh for more than a Quarter Century 
ROSELLE, NEW JERSEY 


ELECTRICAL MANUFACTURING 
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Dobeckmun 







creates... 
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the 

you 
je is 
liffi- 
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any 

10 
> materials for all sorts of industrial uses, large and small! 
her- 
ucts 
ient Dobeckmun has solved thousands of industrial problems of every size and degree of complexity—and 
<i some of our biggest achievements have occupied the smallest space. Electrical insulation, for example. 
Dobeckmun works with flexible materials including acetate, paper and Mylar to pack amazing dielectric 
ign. strength into amazingly little space. Dobeckmun specializes in the laminating, slitting, plastic coating and 


printing of flexible materials. Let us know what YOUR needs are. If what you need hasn’t been done, 


Dobeckmun will do it. 


*trademark DuPont 


1d eckmun Company, Cleveland 1, Ohio + Berkeley 10, California 


Laminating .. . Plastic coating .. . Slitting . . . Printing of flexible papers, foils, films and cloth 
Write today for complete catalog and samples to P. O. Box 6417, Cleveland 
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Allen-Bradley Co., producers of motor controls, use 
several Artos CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant. 











subjects discussed include silver braz- 
ing procedure, selection of brazing and 
filler metals, design of brazed joints, 
pre-braze cleaning, assembly of brazed 
joints, and related topics. Air Reduc- 
tion Sales Co. 

rcle No. 109, Reader Inquiry Fa 


ity, page 


ELECTRONIC ADJUSTABLE-SPEED 
DRIVE — Tachometer-controlled,  elec- 
tronic-adjustable-speed drives, Series 
100 and 200 are described in catalogs 
1214 and 1224, respectively. Using a 
feedback, signal to hold the speed 
within desired setting, drives operate at 
less than maximum temperature rise 
recommended by NEMA, even though 
continuously operated at full rated 
torque at the lowest speeds. Other fea- 
tures include plug-in construction, dy- 
namic braking, and_ suitability for 
continuous duty. Specifications are pro- 
vided in both series on 14 and 1% hp 
drives. Servo Tek Products Co., Inc. 




















































































































































3000 STRIPPED WIRE LEADS in one hour 
...each precision-cut with both ends per- 
fectly stripped. That’s the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 

Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 


due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 
Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 
appliances, motor controls and instruments of 
all kinds. 

Plan now to cut wire stripping costs in 


your plant... with the high speed, automatic 
Artos CS-6. 


CS-6 CAPACITY 


Finished Wire Leads Per Hour: 
lengths to 15’’, 3000; 64’’-97’’ lengths, 500. 


Stripping Length: 142’’ max. both ends. 
Cutting Length: max., 97’’; min., 2’’; special, #4"’. 


WRITE FOR 
BULLETIN 


» 





2741 South 28th Street * 





Descriptive technical sheet tells how the Artos 
CS-6 can save you money, manpower and time. 


Automatic Wire Cutting and Stripping 


“NOINEERING CO. 


Milwaukee 46, Wisconsin 





2-Conductor Twisted Wire 
Single Conductor Solid Wire 
EEE 
2-Conductor Parallel 
Stranded Wire 
a 
300 Ohm Television Wire 
SS 
SJ Cord 





et eee 
Heater Cord 


Braided Cord With 
Rubber Jacket 






ircle No. 110, Reader Inquiry Facility, page 237 







Economic Advantages of 
Systems Engineering 


AMERICAN BUSINESS and industry can 
save hundreds of millions of dollars in 
the new fields of automation and data 
handling if it will heed the lessons 
learned in military electronics, accord- 
ing to Dr. Dean E. Wooldridge, presi- 
dent of The Ramo-Wooldridge Cor- 
poration and board member of 
Thompson Products Company. He told 
Cleveland, Ohio, members of the Insti- 
tute of Radio Engineers that there is 
no basic difference between the prob- 
lems encountered by a team charged 
with the development of a new fire- 
control system for an interceptor air- 
craft than those encountered by a 
team engaged in the design of an auto- 
matic process-control system for a 
factory. 

Dr. Wooldridge pointed to the de- 
velopment of the new science of Sys- 
tems Engineering during the war years, 
when electronic scientists solved not 
only complex problems of airborne 
radar and fire control but operational 
and tactical problems as well. The 
abilities acquired by systems engineers 
to work with a broad combination of 
technical and non-technical factors. 
plus the development of modern high 
speed electronic computing equipment. 
today offers business executives power- 
ful new tools for solving similarly com- 
plex problems of inventory control. 
production costs and delivery sched- 
ules. Wooldridge said that it is safe to 
say that our government has spent 
hundreds of millions of dollars that 
could have been saved had there been 
a better appreciation earlier of what 
constitutes good Systems Engineering. 
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BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [3 30 East 42nd Street, New York 17, N. Y. 
The term Bake.iTE and the Trefoil Symbol are registered trade-marks of UCC 
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Cross-section of magneto and coil shows how BAKELITE Epoxy Resin 


has penetrated the assembly. Delicate elements are comple tely em- 
bedded. Resin protects against all weather conditions, enables motor 
to start after an entire winter’s exposure, 


Fragile electrical parts safely embedded at low temperatures 
BAKELITE EPOXY RESINS 


Delicate electrical assemblies can 
often be damaged by the high tem- 
peratures aeaele d to cure ordinary 
potting materials. That’s where 
BakKELITE Brand Epoxy Resins have 
the advantage. In most cases, they 
cure at room temperature, or are 
oven-cured at low temperatures. 

In addition, the low viscosities of 
these materials enable them to pene- 
trate ev ery crevice. Air entrapment is 
minimized. Vibration or centrifugal 
casting can be used as a further aid 
ine Seenhei iting air bubbles. 

BAKELITE Epoxy Resin, mixed 
with a liquid hardener, is poured into 
place, and cures with a minimum of 
shrinkage. It has excellent resistance 
to moisture, chemicals, and shock. It 
forms a strong bond with metal, 
glass, and ceramics, holding every 
element firmly in position. 





Three types of BAKELITE Epoxy 
Resins are available, together with 
four different hardeners. This assort- 
ment provides a variety of curing 
speeds and viscosities to ‘match your 
needs. The resins can also be cured 
by several conventional catalysts. 
And you can choose from sev veral 
BAKELITE Phenolic and Polyester 
Resins for the widest selection of pot- 
ting materials and procedures now 
av ailable. Get the facts on all these 
materials by writing Dept. BP-20. 


BAKELITE 


BRAND 


EPOXY RESINS 
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STANDARD 


AIRCRAFT 
APPLIANCE 
ANNUNCIATOR 
AUTOMOTIVE 
COIN MACHINE 
FLASH LIGHT 
INDICATOR 
PHOTO-ELECTRIC 
RADIO & TV DIAL 
SIGN & SIGNAL 
SURGICAL & 
OPTICAL 
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Coated 
Natural 
Frosted 






































070 in. OD 
to 
5.00 in. OD 
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LAMP WORKS 
1504 N. OGDEN AVENUE 
CHICAGO 10, ILL. 
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Record Numbers Attend 

Relay Symposium 

Over 170 engineers traveled from all 
parts of the country to the Oklahoma 
A & M Campus in Stillwater, to take 
part in the Third National Conference 
on Electromagnetic Relays. Major 
themes of the meeting were: relay test- 
ing, standardization, reliability and ap- 
plication techniques. Also prominent in 
the agenda was a discussion on stand- 
ardization, a topic carried over from 
the previous two meetings. It was 
stressed in the conference proceedings 
that guided-missile applications are 
creating specifications that are making 
relay design increasingly more complex. 

The conference was sponsored by the 
Relay Study Group of Oklahoma 
A & M, under the leadership of Pro- 
fessor C. F. Cameron. Principle speaker 
at the banquet held during the affair 
was Morehead Patterson, chairman of 
the board and president, American Ma- 
chine & Foundry Co. 

Presiding at the six technical sessions 
were: T. Ross Welch, Elgin-Neomatic, 
Inc.; J. V. Roughan, Price Electric 
Corp.; R. M. Brumfield, Potter and 
Brumfield Manufacturing Co., Inc.; 
B. J. Wilson, Chairman, Guided Missile 
Relay Working Group; J. J. Rowell, 
Guardian Electric Manufacturing Co.; 
and John D. Cooney, Associate Editor, 
ELECTRICAL MANUFACTURING Magazine. 


Tubes vs Transistors—To Be Debated 
At Components Conference 


Names of the electronics industry 
leaders who will deliver two major 
luncheon addresses and participate in 
a novel banquet debate, have been an- 
nounced by Dr. Simon Ramo, chair- 
man of the 1955 Electronics Compo- 
nents Conference. 

The conference will be held in the 
Ambassador Hotel, Los Angeles, May 
26-27. 

Dr. Ivan Getting, vice president, Ray- 
theon Manufacturing Co., will address 
the 1500 delegates to the Conference 
at a luncheon on May 26. His talk 
will trace the rapidly growing im- 
portance of components to overall elec- 
tronics systems planning and the pro- 
gram for accelerated component devel- 
opment. 

That evening, at the Conference’s 
banquet, a debate on “Tubes vs Trans- 
istors” will find Dr. W. R. G. Baker, 
vice president, General Electric and 
Major Gen. C. S. Irvine, Deputy Com- 
mander of the Air Materiel Command, 


advocating the use of tubes. Their op- 
ponents, stressing the importance of 
transistors, will be Dr. Louis Ridenour, 
vice president, International Telemeter, 
and Dr. Harper North, Pacific Semi- 
Conductors, Inc. 

On May 27, the Conference’s lunch- 
eon speaker will be Dr. John Von 
Neumann, Institute for Advanced Study, 
who will discuss “The Ideal Computer 
Component of the Future.” 

About 60 technical papers on com- 
ponents will be presented during the 
two-day conference. 


1955 NEREM To Offer Diversified 
Technical Program 


A technical program of broad general 
interest has been scheduled for the 
1955 New England Radio-Electronics 
Meeting, sponsored jointly by the 
Boston and Connectitcut Valley Sec- 
tions of The Institute of Radio Engi- 
neers. 

Among the papers to be presented 
at the Meeting, scheduled for April 
29-30, at the Sheraton Plaza Hotel, 
Boston, is “The Bell Solar Battery,” 
to be presented by Donald E. Thomas, 
Bell Telephone Laboratories, Inc. 

Papers to be presented include: 
“Pulse Circuits and Computer Appli- 
cations of Transistors,” by N. DeWolfe. 
Transistron Electronic Corp.; “The 
Design of an A-C Wattmeter and RMS 
Voltammeter.” by Dr. Arthur Miller. 
Sanborn Co.; and “Transistors as Low- 
Frequency Switches in Power-Conver- 
sion Applications,” by D. E. Humez 
and R. B. Holt, Transistor Products 
Co., Waltham, Mass. 

Among other papers to be presented 
is “RACER—A Proposed Rating Sys- 
tem for Electronic Components and 
Devices,” by James J. Lamb, Remington 


Rand, Ine. 


Thirty-Five Papers Scheduled for 
Phoenix IRE Conclave 


The Phoenix section of the Institute 
of Radio Engineers will play host 
on April 27-29 to the Seventh Region 
Technical Conference and Show, to 
be held at the Hotel Westward Ho, in 
Phoenix. 

Technical sessions will be held on 
semiconductors, specialized components, 
special measuring techniques and test- 
ing equipment, missile design consid- 
erations, and related topics. Emphasis 
in the 35 papers to be delivered will be 
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NEW DOELCAM PROPORTIONAL AMPLIFIERS 


OFFER GREATEST VERSATILITY IN 
LOW LEVEL D-C SIGNAL APPLICATIONS 


HERE ARE TWO PRECISION AMPLIFIERS incor- 
porating the new Doelcam Second Harmonic 
Magnetic Converter as the input stage. This 
unique design concept makes possible low noise 
level, high sensitivity and linear output. 
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The fast thermal response of highly sensi- 
tive thermistors can be accurately measured 
and recorded. 























































Measuring the dielectric leakage current 






of capacitors, 



















Production testing of precision resistors or 
potentiometers in a balanced bridge circuit. 
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D-C Indicating Amplifier 
_Model 2HLA-3 


Write for Bulletin [A8& 








Write for Bulletin SRA8& 


WHETHER YOUR APPLICATION is in 
the laboratory or on the production line, 
one of these two instruments is ideally 
suited. Their versatility is illustrated in the 
diagrams shown here. The Model 2HLA-3 
is both a precision measuring laboratory 
instrument and a rugged production test 
instrument. The Model 2HLA-4 is designed 
for rack mounting as a component part of 
a control or measuring system. 


HERE ARE SOME PERFORMANCE 
CHARACTERISTICS: 
High Gain — 104 for 2HLA-3 
10° for 2HLA-4 
Low Noise — less than 5 microvolts 
equivalent input 
Linear Amplification—better than + 1% 
on all ranges 
High Stability — zero drift less than 10 
microvolts 
Rugged — withstands inputs of 1.5 volts 


SPECIAL APPLICATIONS: These instru- 
ments can be easily adapted to provide 
linearity down to 0.1%, isolated input, 
multiple inputs, increased gain, increased 
power output and extended frequency re- 
sponse. Send us your complete require- 
ments. 





The Model 2HLA-3 is both a Linear Indicator 
and a Multirange Amplifier. The Model 2HLA-4 
is a Single Range Amplifier with provision for 
interchanging range by plug-in units. Both are 
ideal for either laboratory or production use. 


D-C Amplifier 
Model 2HLA-4 







Dynamic stress measurements made with linear 
response up to 20 cps. 


(erratic MeV) 1ite- Lately) 


THERMOCOUPLE 







SET POINT 
CONTROLLER 






DOELCAM 
COLD JUNCTION 


COMPENSATOR 
- MAGNETIC 
AMPLIFIER 


Temperature control within a small temperature 






range. 


‘Doelcam_ 


SOLDIERS FIELD ROAD 
A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASS. 


Instruments for Measurement and Control 


Synchros ¢ Gyros -« 


Amplifiers «+ 


Microsyns « Servo Motors 












Calendar of Meetings 


March 28-April 1—Ninth Western 
Metal Exposition and Congress, 
American Society for Metals and 
cooperating societies, Pan-Pacific 
Auditorium and Hotel Congress, 
Los Angeles. 


April 4-5—Conference on Electrical 
Engineering Problems in the Rub- 
ber and Plastics Industries; AIEE 
Subcommittee on Rubber and Plas- 
tics Industries, Mayflower Hotel, 
Akron, Ohio. 


April 6—National Machine Confer- 


Connecticut Valley Sections, IRE, 
Sheraton Plaza Hotel, Boston, Mass. 


May 1-5—One Hundred and Seventh 
Meeting, The Electrochemical So- 
ciety, Inc., Sheraton-Gibson Hotel, 
Cincinnati, Ohio. 


May 7-15—Annual Meeting and 
Conference; The Society of the 
Plastics Industry, Inc., Cruise on 
“Queen of Bermuda.” 


May 10-11—Electric Heating Con- 


ference; the American Institute of 
Electrical Engineers, LaSalle Hotel, 
Chicago. 


ence, co-sponsored by the Machine 
Design Division and the Metropoli- 
tan Section, American Society of 
Mechanical Engineers, Gould Stu- 
Millions in Use dent Center, University Heights 
Speed Wiring Campus, New York University. 
Superior Holding Power 
Compact in Size 
Take Minimum Wire End Strip- 
ping 


May 10-12—Annual Meeting and 
Metal Powders Show; Metal Powder 
Association, Bellevue-Stratford Ho- 


tel, Philadelphia. 
April 13-15—Tenth Annual Meet- rie elvan 


ing and Lubrication Exhibit; Ameri- 
can Society of Lubrication Engi- 
neers, Hotel Sherman, Chicago. 


May 18-20—-National Telemetering 
Streamlined for Mass Produc- Conference and Exhibit; co-spon- 
tion Needs sored by the IRE, AIEEF, IAS, and 
ae Time into Pro- | April 15-16—Ninth Annual Spring ISA, Hotel Morrison, Chicago. 

11 Sizes in Ceramic and Bake- Technical Conference; Cincinnati 
lite Materials Section of IRE, Engineering Society 
Approved by Underwriters’ Building, Cincinnati. 

Laboratories and Canadian 
Standards Assoc. 


May 19-21—Global Communica- 
tions Conference; Armed _ Forces 
Communications Association, Hotel 


; Fae : ; », New York. 
April 16-17—Semiannual Meeting; Commodore, New York 


Packaging Machinery Manufacturers , é ‘ 
Institute, Palmer House, Chicago. May 23-24 ~Appliance Technical 
New! Conference; Subcommittee on do- 


; eR ca . astic ¢ iances, AIEE, Hotel Hol- 
is ¥ Apri! 18-22—Semiannual Conven- meee appliance , * 
HI-0 “LOK-ON” "Midget Size” tion, Society of Motion Picture and lenden, Cleveland, Ohio. 


WIRE CONNECTOR Television Engineers, The Drake 


Features unique metal Hotel, Chicago. May 26-27 1955 Electronic Com- 
spring insert. Wire ponents Conference, Ambassador 
Strands become securely Hotel. I ail 
ae = locked as April 27-29—Spring Meeting, So- otel, Los Angeles. 

nn ; : ; : 
on. oer ew ciety for Experimental Stress Analy- eae 
shake loose. Even inex- sis, Hotel Statler, Los Angeles. June 14-16—Magnetics Conference; 
perienced help can make : ike ‘ > a. 


perfect gighell soliees American Institute of Electrical En- 
UL and C.S.A. approved. April 27-29-—Seventh Regional gineers, Hotel William Penn, Pitts- 


PLASTIC CLAMPS Technical Conference and Show: burgh. 


PERFECT INSULATORS! 7 Institute of Radio Engineers, Hotel 


cee aunt aa — Westward Ho, Phoenix, Ariz. June 27-July 1—Summer General 


items from Ve” to 3°’. Open A Meeting, American Institute of Elec- 
easily-spted production flow. April 29-30—New England Radio- trical Engineers, New Ocean House, 


Light in weight, tough and < 
durable over wide tempera- Electronics Meeting; Boston and Swampscott, Mass. 


ture range. Will not cut or 
fray insulation. 





PLASTIC STRAPS 


Available in two sizes for 
non-metallic cable 

your choice of black” or 
ivory color in both sizes. 


Rust and corrosion resistant 
satan ae “Complies on information which can be applied to Military Equipment Panel under the 
with REA. New ivory color design and development problems chairmanship of H. M. Hucke of 


f f - 5 ° . ‘ : 
isa tad dheg a aoa rather than on basic theory. Bendix Radio, Baltimore. Under this 


panel, the following six committees 
weiTe TE FOR F, £ will operate: 
CAMPLE PACKET? 


Military Components Engineering 
TH HOLUB ENDUSTRIES, INC.,. 
445 ELM ST. « SYCAMORE, ILL. | 


Coordination Committee (M-1), S. W. 
256 


RETMA Creates Military 
Equipment Panel 


The engineering department of the Cochran, chairman, Radio Corporation 
Radio-Electronics-Television Manufac- of America. 


turers Association has established a Military Drawing Standardization 
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DUTCH BRAND PLASTIC ELECTRICAL TAPES 


Thin, strong, flexible with unusual resistance to destructive elements. 
Three thicknesses: .007”, .010”, .020”. 


DUTCH BRAND VINYL COLOR TAPE 


Nine colors, four widths for all insulating, coding, indexing, U. L. listed. 


DUTCH BRAND RUBBER TAPE 


The finest tape of its kind. Resists up to 18,000 volts through a single 
thickness, Fuses perfectly. 


DUTCH BRAND FRICTION TAPE 


An industry favorite for over 40 years. For perfect adhesion, 
for longest life choose Dutch Brand. 


“DB"’ WIRE CONNECTORS 


Get full insulation protection from these vibration-proof, 
weatherproof long skirt connectors. 


Write for descriptive literature 
and technical data. 
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TOWER OF 
UT 


Insulating products 
that meet and 
exceed the standards 


of industry... 


Dutch Bran 


A AS SAIKS 
AS SAL areas 


Whatever the requirements of the job here is the prod- 
uct to meet the specifications. Wherever electrical work 
is done, the symbol of perfect insulation is the Dutch 
Brand trade mark. Electrical contractors, plant mainte- 
nance electricians, electronic technicians, and electrical 
manufacturers all agree Dutch Brand represents the 


finest. Friction Tape, Rubber Tape, Plastic Electrical 


Tape and “D.B.” Wire Connectors. Only from Dutch 


Brand is this complete line available. 


Johns-Manville 
DUTCH BRAN 
P F oO D U Cc - s 


VAN CLEEF BROS... INC. DIVISION 
7800 WOOOLAWN AVENUE CHICAGO 19 1kL 





Committee (M-2), W. J. Myers, Chair- 
man, General Electric Co. 

Military Test Equipment and Pro- 
cedure Committee (M-3), E. H. Jones, 


| es chairman, Bell Telephone Laboratories. 
OTHER POPULAR HERMETICALLY SEALED i. 


Apparatus Specification 
am STEATITE CAPACITORS | Committee (M-4), A. M. Okum, chair- 

A & IMT man, Bell Aircraft Co. 
Military Electronics Systems Com- 
ILLINI ‘'STE-TITE”’ “ys | mittee (M-5), J. A. Biggs, chairman, 

TYPE ITC — Collins Radio Co. 
rt Military Electronic Applications 
Committee (Reliability) EA (R), L. M. 
P Clement, chairman, Crosley Div., Avco 
"CAPACITY RANGES: Manufacturing Corp. 
0005 to 1.0 MFD In another move to provide additional 
VOLTAGE RANGES: | service on military activities, the As- 
ated hehe sociation has appointed C. A. Parris, 
formerly with NEMA, to its engineer- 
CERAMIC CASED PAPER CAPACITORS © ing department staff. 

Non-inductively wound, oil impregnated and her- Mr. Parris will devote his time en- 
metically sealed in steatite cases for those “tough” tirely to military engineering problems 
applications. Wide temperature range —55° to | and specifications. Creation of the new 
+85°. Thermoset end seals will not soften or flow _ position was approved last September 
with soldering, or at any conceivable operating by the Board of Directors on recom- 
temperature. Accurate capacity, when required, or mendation of the Technical Products 


UM ig commercial tolerance + 20%. Division. . 
a Specify *STE-TITE” ITC Capacitors, the new- During his service with NEMA, Mr. 
LN 





UMC 


T 
: I . oT: Parris worked on a number of stand- 
est in the famous ILLINOIS line of ““Time Tested —> Sera : see 
FAMOUS FOR Quality” ardization activities which required 
Ti he Tad . WRITE FOR SPEC SHEET } personal cooperation with such govern- 
é ment agencies as the Armed Services 
EXPORT 


1° Pssst A ILLINOIS CONDENSER COMPANY Electro Standards Agency. He has been 


ay Sar arg | in charge of the NEMA standardiza- 
rere ad rT 1616 N. THROOP STREET CHICAGO 22, ILLINOIS tion activities in The American Society 


for Testing Materials and also handled 


Pr TUE ANA ae SPU ULE EM ea ae a 


S2>PrPOPP DVD LD DOLL | JETEC standards proposals within 


. RY 


NEMA. 

In the international field, Mr. Parris 
represented the American Standards 
Association on the Canadian Electrical 
Code Committee, Part II, and was 
responsible for coordinating the views 
of United States electrical manufac- 
turers on various standards proposals of 
the Canadian Standards Association. 


... for any 

operating 

temperature 

up to 392°F or 200°C,. 


there is a Stock 


APPARATUS CABLE, BOILER 
ROOM WIRE, HEADLIGHT WIRE, MINING CABLE, MOTOR LEAD CABLE, 


POWER CABLE, SWITCHBOARD WIRE OR CABLE. 


Servi 600 to 5,000 volts, i , 
ae ee 2,000,000 CM. Type for type, CONTINENTAL 


HEAT- & MOISTURE-RESISTANT ee Cables supply among 
WIRES, CABLES & CORDS for the highest rated temperatures, 
nee teiiliaiien: Bilan Deladen highest current capacities, widest 
Bake Ovens, Ballast Transformers, Boiler range of sizes available. 
Rooms, Busses, Central Stations, Clothes Write for stock-catalog, or about 


age 4 Commercial Refrigerators, Cranes, your particular requirements ody 
ry Kilns, Electric Furnaces, Electric : . 

Motors, Electric Ranges, Electronic Equip- special wires manufactured to meet 
ment, Hair Dryers, Heat Controls, Heat- specific conditions, 

ing Elements, Infra-red Heat, Lighting 


Fixtures, Locomotives, Mercury Switches, 
Motion Picture Machines, Oil Burners, 
Panel Boards, Paper Mills, Power Houses, 


Pyrometers, Radios, Range Lights, Range 


Timers, Resistance Soldering, Restayrant Wi R E Cc ie] a P oO R A T I oO N 


Show Cece Lights, Smobshewoes, Sider yap Ri 
ing Irons, Spotlights, Stage Lights, Steel & WALLINGFORD, Conn. 
vision See Them vice tose wine SALES: Box 363, Wallingford, Conn. 


Irons, Water Heaters Phone 9-7718 DEPT. M 
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Summer General Meeting of AIEE 
Scheduled for Swampscott, Mass. 


The summer General Meeting of the 
American Institute of Electrical Engi- 
neers, scheduled for June 27-July 1, 
will be the fifth to be held at the 
Massachusetts summer resort. Hosts 





will be the Boston and Lynn sections of 
the ATEE. 

In addition to the diversified tech- 
nical program, the annual meeting of 
the Institute will be held during the 
conclave, and announcement of new 
officers for 1955-56 will be made. 
National Telemetering Conference 
Scheduled For May 


Four engineering societies are spon- 
soring a National Telemetering Con- 
ference to be held in the Hotel Morri- 
son, Chicago, May 18-20. Sponsoring 
groups consist of the Institute of Radio 
Engineers, The American Institute of 
Electrical Engineers, The Institute of 
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1. Every member of the Certified Zinc Alloy Plan the growing list of American industrial firms who 

le knows that several times a year, unannounced, a field have continued to come to us for die castings for 5, 

r representative will call to pick up a few samples, 10, and even 20 years, seems to us sound evidence 
selected at random from a regular production run, for that this policy pays. 

: testing. This is done wholly for your protection. For When you buy zinc die castings, you'll be sure if 

) . . . . 

. the producer to retain his license and the right to use you insist on the seal which shows that they are 

“ the Quality Certification Seal, every one of the samples CERTIFIED ZINC die Castings. 


must test “on grade” in the Plan’s approved and un- 
biased testing laboratories. 


This periodic inspection has required no change in 
Mount Vernon’s methods of precision die casting. We 
have always held it to be ordinary good business to 


; produce die castings of absolutely top quality. And ] a 4 & * 4 he re] ai 


‘ DIE CASTING CORP. 


f 
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Cold Molded Plastics Are Still Best For 
Electrical and Insulation Applications 


..-and you can 


cut costs with 
Aico Cold Moided Plastics 


When your products call for parts 
with high arc resistance and proven 
stability at operating temperatures 
up to 1000° F .. . that’s when Aico’s 
cost-cutting cold molding process 
offers a money-saving opportunity. 
Cold Molding . . . the original plas- 
tics molding method offers high 
production from a low-cost, single- 
cavity mold. Aico pioneered the 
cold molding process in 1916... 
Aico continues to offer manufac- 
turers the latest improvements in 
this proven, cost-cutting process. 


These control knobs, valve handles, pigtail connectors, utensil handles and other 
parts represent but a few typical examples of the profitable application of Aico 
Cold Molded Plastics. Many such cold molded plastics are available from Aico 
Stock molds to further reduce costs. Aico engineers are at your service to help 
with your specific production problems. 


Aico PRECISION 
MOLDED PLASTICS 


FREE Aico Booklet explains the use and advantages of Aico cold 


molded plastics. Also explains other phases of Aico’s complete plastic 
molding service including: Engineering Counsel; Mold Building; Injection, 
Compression and the molding of Reinforced Plastics. Free Aico Plastics 
Applicator will determine the best plastic molding method and material 
for your product. 


AMERICAN INSULATOR CORPORATION + New Freedom, Penna. 


[] Please send me free booklet on Aico’s complete services. 
(C] Please send my Free Plastics Applicator. 


Name Position 
Company 


Address 


Aeronautical Sciences, and the Instru- 
ment Society of America. 
| The conference will consist of papers 
| on, and exhibits of pickups and trans- 
ducers, telemetering components, data 
processing, and related phases of tele- 
metering. 
Banquet speaker will be Dr. Hugh 
L. Dryden, director of the National 
Advisory Committee for Aeronautics. 
who will speak on “Problems in Ultra 
High Speed Flight.” Luncheon speaker 
will be Dr. W. A. Wildhack, National 
Bureau of Standards whose subject is 
| “In-Accurate Transmission of Mis-In- 
formation.” 


S. W. Rolph Receives NEMA 
50-Year Certificate 


S. Wyman Rolph, retired president 
of the Electric Storage Battery Co.., 
Philadelphia, received the NEMA 50- 
vear certificate at the National Electri- 
cal Manufacturers Association Winter 
Convention, held in March at the Edge- 
water Beach Hotel, Chicago. 

Mr. Rolph was given the award in 
recognition of his half-century of con- 
tinuous service in electrical manufactur- 
ing. 

Starting his career with the Holabird 
Reynolds Electric Co., Los Angeles, in 
1905, Mr. Rolph later joined the Will- 
ard Storage Battery Co., becoming its 
vice president and general manager in 
1931 and president in 1941. In 1950, 
Mr. Rolph resigned to become president 
of the Electric Storage Battery Co.. 
from which position he retired last year, 
although he still continues to serve the 
company as a consultant. 


Thirty-Nine Papers Scheduled 
for AWS Meeting 


Current, practical welding problems, 

as well as reports on advanced welding 

| research, will be discussed in the 39 
papers to be delivered at the National 
Spring Meeting of the American Weld- 
ing Society, scheduled for the Hotel 
Muehlenbach, Kansas City, Mo., June 
7-10. 

The Spring meeting is being held in 
conjunction with the annual welding 
show. 

Additional features of the meeting 
will be the two sessions planned on 
“Weldability and Research,” and a 

| third which will consist of a symposium 
on the coordination of the Society’s 
| standards and _ specifications. 


| Standards Engineers 
| Elect Officers 


| The Standards Engineers Society has 
| elected as president for 1955 M. S. 
Gokhale, manager of Mechanical Stand- 
| ards, and secretary, Standards Policy 
Committee, RCA Victor Division, Radio 
| Corporation of America, Camden, N. J. 
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TUBULAR-SCREW TYPE 
Teta ete koe 11 tal: p) 


70 amperes 
#14 thru #4 wires 


STRAP-SCREW TYPE 
(captive screws — 
never leave block) 
35 amperes 


#8 and smaller wires 


TUBULAR-CLAMP TYPE 
(with wire-saddle) 


50 amperes 
an: Mila eae dle 


y (cnet 
See Ie ' 
COMPACT, LIGHT 
Pe no ais te mal ca ih 
r block—only1%" 
a high, 1/2” wide, 
a long, 
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A completely new terminal block... 
available either factory assembled or 
in complete sections for your assembly 


and featuring: 


SECTIONAL FLEXIBILITY. Available for any number 
of circuits—with contacts for either stripped or termi- 
nal-ended wires. 


*\ONE-PIECE” RUGGEDNESS. Permanently assem- 
bled single-unit blocks—made possible by exclusive 
pres-SURE-lock construction. Self-covered for extra 
protection—made of medium impact CFG phenolic 
(special materials available). 


NO AUXILIARY HARDWARE. Sections are locked 
together by integrally molded pres-SURE-pins and 
mating holes—even marking strips attach without 
screws. 


BROAD ELECTRICAL RANGE. Conservative 750 
volt rating—5 to 70 ampere capacity —accommodate 
#18 through #4 wires—all contacts of plated electro- 
lytic copper with positive wire stops. 


MAXIMUM ADAPTABILITY. Interchangeable with 
most blocks of similar rating—only 3 basic parts with 
factory assembled contacts. pres-fit sections are per- 
manently assembled by factory or user with simple 
manual or pneumatic fixture—slip-fit sections for 
user's hand assembly and disassembly are also avail- 
able where required. 


Send For Bulletin M4. 
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Regohim offers the design engineer 
many advantages in voltage, 


Take Length of Life, for Instance: 

REGOHM’s life can be unlimited, for 
this finger-type regulator, unlike vac- 
uum tubes, can withstand extremes 
of vibration, shock and other ambi- 
ents. Units in the field with contacts 
loaded at 2-3 watts per step are still 
operating after four years. When con- 
tact fingers are conservatively loaded 
at 6-8 watts per step, many thousands 
of hours of life will be obtained. In 
applications where REGOHM contact 
fingers are loaded at 12 watts and one 
ampere, life can be at least 1000 hours. 


Regohm’s Stability Permits 
Simplicity in System Design: 

In electronic or magnetic control sys- 
tems, stability frequently can only be 
achieved by adding anti-hunt net- 
works. REGOHM’s built-in dashpot acts 
as a reliable system stabilizer, elimi- 
nating engineering time and simplify- 
ing the system. 

Maintenance? Simple! 


Should a REGoHM fail due to external 
circumstances or for any other rea- 
son, replacement can be speedily 
made by unskilled personnel—is sim- 
plified by REGOHM’s plug-in construc- 
tion. 


Regohm is Compact, Small sized, 
Lightweight, Inexpensive: 


REGOHM and associated equipment re- 
quire but a fraction of the space taken 
up by tubes or magnetic amplifiers. 
With requirements for miniaturiza- 
tion, the design engineer can incorpo- 
rate REGOHM in a system, frequently 


current and speed control 


improving system performance. 
Regohm is a Versatile Unit: 


In line load regulation, design engi- 
neers find REGOHM a reliable, eco- 
nomic controller. Whether the job is 
regulating filament voltage or light 
intensity ...saturable reactors or ro- 
tating machines...arc lamp current 
or over-under relays, REGOHM is with- 
out peer. 

REGOHM is used as a power amplifier 
in precision frequency controllers, 
precision filament voltage regulators, 
dynamotor voltage regulators, light 
intensity regulators and other equip- 
ments. REGOHM’s high power gain sim- 
plifies system design and improves 
performance. 


Regohm Gives You 
These Additional Advantages: 


Unlike tubes REGOHM requires no pre- 
heat period: it operates from the word 
“so.” It is faster acting than any other 
finger-type regulator and its shock 
resistance is higher. REGOHM can be 
used in circuits requiring very low 
impedance. 

Design engineers throughout the 
nation have standardized on REGOHM 
to improve system performance. You 
will find it profitable to do the same. 

Contact Electric Regulator Corpo- 
ration, 110 Pearl Street, Norwalk, 
Conn., or your local sales engineer. 
Their know-how in the control field 
will promptly be made available. 


ELECTRIC REGULATOR CORPORATION 


Norwalk, Connecticut TEmple 8-4311 


——— CONTROL COMPONENT IN: Servo systems «+ battery 


chargers « airborne controls «+ portable and station- 
ary generators + marine radar + 
tive braking systems « mobile telephones + guided 
missiles * signal and alarm systems « telephone 
central station equipment + magnetic clutches « rail- 
road communication systems *« magnet amplifiers. 


inverters + locomo- 


New vice president is Herbert G. Ar) 
Materials Specification Engineer, Be 
Telephone Laboratories, Murray Hil 
i 

Other new officers are Victor S. Gi: 
tens, Philco Corp., treasurer and C, W. 
Bowler, Leeds & Northrup Co., secr: 
tary. 

Mr. Gokhale, one of the origina 
organizers of the Society and vic: 
president during the past few years 
was graduated from Union College 
Schenectady, N. Y., with a BS in elec 
trical engineering. After working fo: 
General Electric he transferred to 
RCA-Victor in 1930, and has been with 
the RCA Standardizing Department 
working on standards for components 
and on drafting standards, since 1938. 

Mr. Arlt has been engaged in Mate- 
rials Development, engineering, and 
standardization for the past 25 years. 
He is a member of the American So- 
ciety for Testing Materials and the 
American Chemical Society. He repre- 
sents the Telephone Group on _ the 
American Standards Association’s Sec- 
tional Committee Z17 on_ preferred 
numbers, and is an alternate on the 
miscellaneous standards board. He is 
also a registered professional engineer 
in New York and New Jersey. 


NEMA Adds New Members to 
Wire and Cable Section 


At the National Electrical Manufac- 
turers Association Winter Convention, 
held last month in Chicago, two more 
companies joined the NEMA Wire and 
Cable Section, increasing the section 
membership to 39 companies. 

The two new members are: Kaiser 
Aluminum & Chemical Sales, Inc., Chi- 
cago, and Rea Magnet Wire Co., Inc., 
Fort Wayne, Ind. 

In the last four months three other 
companies have joined the wire and 
cable section. These are: American 
Steel & Wire, Division of U.S. Steel 
Corp., Cleveland; Narragansett Wire 
Co., Pawtucket, R.I.; and Walker 
Brothers, Conshohocken, Pa. 


1440 American Standards 
Now in Use 


The 152 


American 


Standards ap- 
proved in 1954 bring up to 1440 the 
American Standards now in use in the 
United States, according to the annual 


report of the American Standards 
Association. 

Of the standards approved last year, 
64 were new, while 88 were revisions. 
The greatest number of these new 
standards was in the electrical field. 

One of the outstanding standards ap- 
proved for the year was for transform- 
ers. Also revised was the American 


Standard Graphical Symbols for Elec- 
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Capacitor manufacturer reports vastly improved 
products ... greater sales with 
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irs. and miniaturization made possible by this re- | 
So- markable new Du Pont film. In some cases a cost | 
the saving is possible because less dielectric is used; 
a consequently, less foil, less impregnant, and less \ 
me space is required for the same capacitor. Our 
cat company has also had a definite increase in vol- | 
the ume due to the business from ‘Mylar’ capacitors.” 
ie | 
18 | 
one Mr. Q. T. Wiles, President 
GOOD-ALL ELECTRIC MFG. CO. 
Ogallala, Nebraska 
Improved capacitors are only one example 
of the almost limitless opportunities for bet- 
ter products made possible with Du Pont 
ac- ee 9 > 
Mylar.” The strongest of all plastic films, 
ore ‘*“Mylar’’ offers you a combination of elec- 
and trical, physical, chemical and thermal prop- 
_ erties never before available. It has a dielec- 
ser tric strength of 4000 volts/mil, and a tensile 
chi- strength of 23,500 p.s.i. And the thermal 
ae stability of ‘“Mylar’”’ permits an operating 
— range of -60°C. to 150°C. 
and Consider the opportunities for improving 
os your own products with Du Pont ‘‘Mylar’’ 
t 
~w polyester film. Send coupon below for fur- 
ker ther information and samples of ‘“‘Mylar.”’ 
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A COMPLETE LINE— 


Designed to Your Requirements 





































































































SERIES RELAYS 


Balanced armature — 
Can be mounted in any 

































POTENTIAL 
RELAYS 


Precision snap-action 
contacts. Convenient 
terminal boord wiring. 
Totally enclosed. 






































OVERLOAD 
PROTECTORS 


Patented bi-metal snap- 
action—inherent pro- 
tection. Large solder 
terminals. Manual and 
automatic. 












































Let R-B-M engineering and production facilities 
serve you. Phone 5121 or write Dept. A-4 


R-B-M DIVISION 


ESSEX WIRE CORPORATION 


Logansport, Indiana 

















Controls for Electronic, 
Refrigeration, In- 
dustrial, Appliance, 
Communication and 
Automotive Industries 



































trical Diagrams. Coordination of thes. 
symbols with international standards 
was carried out through the Interna 
tional Electrotechnical Committee. 

Three standards for the improvement 
of television were also approved during 
the vear. 

The American Standards Associatio) 
is the national clearing house for volun 
tary engineering, industrial and con 
sumer standards. It is made up of 150 
technical trade associations 
consumer groups and 23,000 individual! 
member companies. ASA is the US 
member of the International organiza 
tion for standardization (IS). 


societies, 


New England Radio-Electronics 
Meeting Planned for April 


Under the joint sponsorship of the 
Boston and Connecticut Valley sections 
of The Institute of Radio Engineers, 


the 1955 New England Radio-Elec- 
tronics Meeting will be held April 
29-30. at the Sheraton Plaza Hotel. 


Boston, Mass. 

Technical sessions are being sched- 
uled for both days, with a diversified 
program of technical papers now being 
organized by program chairman Her 
bert Ryan, CBS-Hytron. 


Theme Set for AIEE 
Appliance Conference 


The Sixth Annual 
nical Conference 


Appliance Tech- 
sponsored by the 
subcommittee on domestic appliances 


of the American Institute of Electrical 
Engineers. will be held May 23-24, at 
the Hollenden Hotel, Cleveland. 

Major theme of this year’s Confer- 
ence is built-in appliances. In addition, 
there will be a number of papers of 
general interest on appliance engineer 
ing and design. 

Additional information may be ob- 
tained from B. F. Parr, Westinghouse 
Electric Corp.. 246 East Fourth St. 
Mansfield. Ohio. 


ASLE Sponsors Lubrication 
Engineering Course 


During its Tenth Annual Meeting 
and Lubrication Exhibit in Chicago, at 
the Hotel Sherman, April 13-15. the 
American Society of Lubrication Engi- 
neers will sponsor a five-session special 
short course in lubrication engineering. 

The first will funda- 
mentals of film lubrication 
non-fluid lubrication, dry 
and lubricants. 


session 


fluid 
film 


cover 
and 
friction 
Chairmen for 
D. D. Fuller. Co 
University, and Dr. W. E. 
Campbell. Brush Laboratories Co.. Div 
of Clevite Corp. 


solid 
this session are Dr. 
lumbia 


In the second session Chairman C. A 
Bailey. U. S. Steel Corp.. will lead 
the discussion on properties of lubri- 


cants; petroleum oils and greases. 
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INTERNATIONAL 


INTERNATIONAL 
industrial power rectifiers 


INTERNATIONAL 
tv and radio miniature rectifiers 


INTERNATIONAL 
high voltage cartridge rectifiers 
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| | synthetic oils and greases; and tesi- 
| “Tol Ee ee hee Gslemcel na cera = 2d their significance. 
| Among topics to be covered at sub 
| sequent meetings are oil seals, gasket- 
and packing, and gear lubrication: 
continuous flow circulating systems 
and maintenance of lubricating system: 
| and lubricators. 
Registration fee for the course, open 
to all, is $10.00 for members of th 
| Society; $15.00 for non members. Ad 
| ditional information may be obtained 
from W. P. Youngclaus, Jr., Admini- 
strative Secretary, American Society 
| of Lubrication Engineers, 84 East Ran- 
dolph St., Chicago 1, Ill. 


re 













| Third Annual Technical Writers’ 
Institute Announces Plans 


The Third Annual Technical Writers’ 
Institute will be held at Rensselae: 
Polytechnic Institute, Troy, N. Y., June 
13-17. The courses will consist of ses- 
| sions on technical reports, company- 
| public relations, manuals, and related 
topics. 

In the past two years nearly 100 rep- 

The task called for a rugged, reliable drive of a motor which resentatives of 63 companies have at- 





















tended these sessions. 

Instruction is conducted by means of 
least 1% horsepower continuously. Maintenance requirements lectures, personal consultations, group 
; | discussions, and writing practice exer- 
cises. A staff of eight from the Rens- 
shock and operate under several G’s. It must operate in | selaer faculty conducts the Institute un- 

| der the directorship of J. R. Gould. 
| Among the special lecturers will be 
| Harry W. Smith, Jr., Harry W. Smith, 
| Inc.; Frederic C. Regan, Behr-Man- 
| ning Corp.; and Robert. T. Hamlett, 
amplifier servo system. It could be made for position control | Sperry Gyroscope Co. 
| 


would deliver up to four horsepower on acceleration, and at 
to be at a minimum. The drive must be able to stand high 
temperatures from —65° to 165°F. 

Ford engineers developed such a drive in a magnetic 


or rate control, and it operated smoothly and accurately under 
. MPA Schedules Eleventh Annual 


an unbalanced load condition. The gain or current-output/ Mesting and Metal Powder Show 


) current-input (with motor stalled) = 60,000; with a maxi- The Eleventh National Meeting and 
mum output ‘st ine te amps show of the Metal Powder Association, 
‘ Cc . 


to be held May 10-12, Bellevue-Strat- 
ford Hotel, Philadelphia, will be de- 


This is typical of the solution of engineering problems in voted to powder metallurgy, the metal 








. . yowder industry and the arts and 
the field of servomechanisms by the Ford Instrument Com- _— ee 
: sciences based on metal powders. 
pany. Should you have a problem such a solution may answer Technical sessions at the Meeting 


will be divided into a General Session 
devoted to papers relating to a variety 
Company's forty years of experience in developing, designing of aspects of powder metallurgy; and 


for you, write and indicate your needs. Ford Instrument 


and manufacturing special devices in the field of automatic 


control will help you find the answer. 
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Postcard return cards are  pro- 
vided on page 237 as a conveni- 
ence to the reader in obtaining— 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 
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of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


ELECTRICAL MANUFACTURING 


tell the tale 
‘but 


- SPECIAL 
ELECTRICAL 
ALLOYS 


do the 


“Steelmaker to the Electrical Industry” is a title we have k 
earned the hard way . . . by the sweat of research and wor 
pioneering development. In this modern world of gauges 

and instruments, of automation, electronics and atomics, 

the heart of the design is so often some silicon steel, high- 

permeability alloy, or other special electrical material that 

we produce. @ When you need a steel to do what ordinary 

steels cannot do—whether electrically or in resisting corro- ~ 
sion, heat, wear or great stress, call on us. Allegheny Ludlum | . ; 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. ve a ae an 


wa4D 4556-6 


PIONEER in Specialloy Steels 


G 
Allegheny Ludlum |x:c=:. 


Warehouse stocks of Allegheny Stainless carried by all Ryerson plants 
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you have a question 
about electrical 
insulating 

materials... 
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Whatever you want to know about the selection, charac- 

| teristics or application of any electrical insulating material, 

/ an IWI Representative can be of real assistance to you. 

He has many years of experience helping electrical manu- 

facturers choose and use the right material in the right 

way. There’s no need to ask nor wait for solutions from 

| many individual suppliers—simply ask your IWI Repre- 

sentative. You'll find he has the answers for you to any 
| harassing electrical insulation problem. 
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| Electrical Insulation Products Is 
Always READY FOR SHIPMENT 
Asbestos Insulation Insulating Varnish Teflon 
1 Built-up Mica Products © Mylar Combination Varnished Cambric 
\ Commutators Built to : — Products 
Specifications henolite ; 
Cotton Sleeving Pressure Sensitive Tape me ao 
Cotton Tape Saturated Sleeving ulcanized Fibre 
Fibre Wedges Silicone Insulations Wood Wedges 
Insulating Paper Silicone Resins Woven Glass Insulation 











Jmmediate Sewice from ample stocks in a nearby 


IWI Warehouse 


Top Quality Materials, nationally advertised, used 


by leading manufacturers 































A NATIONAL NETWORK OF WAREHOUSES 
SERVING ELECTRICAL MANUFACTURERS 


INSULATION AND WIRES 


INCORPORATED 


1534 Swinney Avenue - Ft. Wayne 6, Indiana 
Write For Address Of Warehouse Nearest You 




















an Electronic Core Session, consistiny 
of a separate session on subjects « 
interest to those in this field. 

Typical of the papers to be delivere 
at the Electronics Core session ar: 
“Application of Ferrites to Memor 
Systems,” by W. N. Papian, Massa- 
chusetts Institute of Technology; “Th: 
Various Iron Powders Used in Ele 
tronic Cores,” by J. A. Roberts, Antar: 
Chemicals Div., General Aniline & Filn 
Corp.; and “Some Results of the Evalu 
ation Program for Iron Powdered 
Cores,” by E. Both, Squier Signal Lab.. 
Signal Corps Engineering Lab. 

C. E. Cherry, Jr., Metal Powde: 
Association will talk on “Method of 
Specifying Iron Cores.” “Antenna 
Cores” and “Trends in Ferrite Core 
Design for TV Yokes and Flybacks” 
are two additional subjects that will 
be discussed. 

In addition, a panel will be held on 
threaded cores, with R. D. Ponemon. 
Pyroferric Co., Inc., as moderator. 


United Engineer Trustees Install 
Walter J. Barrett as President 


Walter J. Barrett, electrical coordina- 
tion engineer, New Jersey Bell Tele- 
phone Co., has been elected president 
of the United Engineering Trustees. 
Inc., New York. 

The new president takes office at a 
particularly critical time when the 
location of a new and larger engineer- 
ing societies center is under considera- 
tion. The present engineering cente1 
in New York is not large enough for 
present-day needs of the member engi- 
neering societies, and its proposed re- 
location either in New York or in Phila- 
delphia, Pittsburgh or Chicago is now 
under review. 

United Engineering Trustees, Inc.. 
was established 5l-years ago “to ad- 
vance the engineering arts and sciences 
in all their branches, and to maintain 
a free public engineering library.” It 
is the owner of the Engineering Socie 
ties Building, which Andrew Carnegie 
gave in 1904 as a suitable union home 
for professional engineering activities 

Founder societies of UET are the 
American Society of Civil Engineers. 
the American Institute of Mining and 
Metallurgical Engineers, the American 
Society of Mechanical Engineers and 
the American Institute of Electrical 
Engineers, with a total of some 145.000 
members. 






ASME Plans Two-Day Automatic 
Control Conference 


The University of Michigan in Ann 
Arbor will be the scene of a two-day 
conference on automatic control spon 
sored by ASME’S Instruments and 
Regulators Division. 

Conference Chairman Dr. John 
Hrones of MIT, in cooperation with the 
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QAL CABLE 





It takes a unique combination of modern production 
facilities, rigid quality control techniques and skilled 
workers to make consistently top quality magnet 
wire.,.and General Cable has it! That’s why General 
Cable magnet wire is noted throughout industry for 
its extraordinary uniformity...providing the ulti- 
mate in high level performance. 

Important, too, General Cable can always supply 
you with exactly the magnet wire you want...when 
you want it! They make every type, shape and size: 


GENERAL CABLE 


CORPORATION 





BARE, WEATHERPROOF, INSULATED WIRES and 
CABLES FOR EVERY ELECTRICAL PURPOSE 





Modern methods assure product uniformity. 


Formvar, Plain Enamel, Nylon Enamel, Silicone, 
and other synthetic enamels, with light, intermedi- 
ate or heavy coatings. 

Cotton, Paper, Silk, Nylon, Glass and Special High 
Temperature Covering with single and double wrap- 
pings, similar and dissimilar materials. 

Plus bonded paper and glass, or other specialized 
types. You name it and General Cable makes it... 
and makes it right! So look to General Cable for all 
your electrical wire and cable needs! 
















GENERAL CABLE CORPORATION 
Executive Offices: 420 Lexington Ave., New York 17, N. Y. 


SALES OFFICES: Atlanta ¢ Baltimore ¢ Boston ¢ Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland ¢ Dallas ¢ Denver ¢ Detroit 
Erie (Pa.) ¢ Greensboro (N. C.) ¢ Houston ¢ Indianapolis 
Kansas City ¢ Lincoln (Neb.) * Los Angeles ¢ Memphis 
Milwaukee ¢ Minneapolis e New Haven ¢ Newark (N. J.) 
New York ¢ Philadelphia ¢ Pittsburgh ¢ Portland (Ore.) 
Richmond (Va.) * Rochester (N.Y.) © Rome (N. Y.) 
St. Louis ¢ San Francisco ¢ Seattle ¢ Springfield (IIL) 
Syracuse ¢ Tampa ¢ Tulsa * Washington, D.C 













A Development Engineer at Kennecott Wire & Cable Co., 
examines finished magnet wire insulated with Chase Glasterra Tape. 


KENNECOTT CHOOSES 
CHASE GLASTERRA... 


“for Higher Dielectric Strength 
and Superior Heat Stability” 


In their production 
of heat resistant magnet wire for 
transformer and motor windings, the 
Kennecott Wire and Cable Company 
is using Chase Glasterra insulation, 
after exhaustive tests of many 
materials. 

CHASE GLASTERRA is a lam- 
inate of purified asbestos and glass 
cloth bonded with organic resin or 


G 


p 
al 


silicone varnish, depending on the 
desired qualities. It is available in 
tapes, as used by Kennecott, and 
sheets or rolls. 
Glasterra is only one of many 
insulating materials made by Chase. 
Write for samples, and technical 
bulletins, giving a brief outline of 
your insulating needs. 
Chase & Sons, Inc., Randolph, Mass. 


CLASS “B” AND “H” INSULATION 

RUBBER AND PLASTIC COATINGS 

HIGH AND LOW VOLTAGE INSULATING TAPE 
FRICTION TAPE 

PLASTIC ELECTRICAL TAPE 

RUBBER SPLICING COMPOUND 

NEOPRENE SPLICING TAPE 





Detroit Section of ASME and the en. 
gineering faculty of Michigan Univer- 
sity, has scheduled a series of papers 
centering around the control of physica] 
systems with a human operator, and 
business and economic systems. 
Emphasis will be upon the basi 
dynamics of control rather than upon 
mathematical methods of solution. 


Rubber and Plastics Industries 
Conference to Consider Automatic 
Control Problems 


The AIEE Subcommittee on Rubber 
and Plastics Industries of the Com- 
mittee on General Industry Applica- 
tions will hold a two-day Conference 
on Electrical Engineering Problems in 
the Rubber and Plastics Industries, 
April 4-5 in Akron, Ohio, at the May- 
flower Hotel. 

Keynote address will be delivered by 
Everett S. Lee, General Electric Co., 
and past president of the AIEE, on 
“What Does Automation Mean to a 
Processing Industry?” 

Typical of the nine papers to be 
delivered in two scheduled technical 
sessions are: “Electric Drives for Rayon 
and Nylon Tire Fabric Machines,” by 
C. E. Robinson, Reliance Electric Co.; 
“Comparison of Electronic, Rotating 
Regulators and Magnetic Amplifiers,” 
by J. P. Montgomery, Westinghouse 
Electric Co. 

Among the other papers scheduled 
are: “Application and Design Con- 
siderations of A-C Motors in Rubber 
and Plastics Industries,” by C. E. Mil- 
ler, General Electric Co.; and “Report 
of Special Committee on Electrical 
Equipment in Contaminated Atmos- 
pheres,” by Edwin L. Smith, Firestone 
Tire & Rubber Co. 

Additional information concerning 
the Conference may be obtained from 
either W. S. Watkins, chairman of 
Subcommittee on Rubber and Plastics 
Industries, The Ohio Rubber Co., Wil- 
loughby, Ohio, or from R. D. Heyburn, 
Chairman, Local Arrangements Com- 
mittee, 479 Champlain St., Akron 6, 
Ohio. 


ASTM Prepares 1955 
Book of Standards 


Thirty-two of the technical commit- 
tees of the American Society for Test- 
ing Materials held approximately 250 
committee and subcommittee meetings 
at the Society’s annual Committee Week 
at the Netherland Plaza Hotel, Cincin- 
nati, Jan. 31-Feb. 4. 

Upwards of 1000 technical specialists 
engaged in discussions correlating and 
putting into final shape new and revised 
tentatives and standards which the 
several committees will recommend to 
the Society for adoption at its Annual 
Meeting at Atlantic City in June. Com- 
mittee actions in most cases will be 
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Why do motor and generator builders prefer — and spe- 
cify — Ward Leonard Vitrohm rheostats? 

It’s because the tremendous variety of standard acces- 
sories we build enables our rheostats to fit exact job 
requirements. 

Standard Ward Leonard Vitrohm rheostats ranging from 
120 to 3200 sigma watts (per plate) are available for 
mounting front or back of panel —in single or multi deck 
and in combinations of small and large plates — with single 
or concentric drive — and for manual or motor operation. 

You get this exceptional versatility along with Ward 
Leonard's famous Vitrohm construction — steel plate foun- 
dation and large rectangular brass contacts embedded in 
vitreous enamel. Adds up to more rheostat for your money 
— when you shop at Ward Leonard. 

For information on Vitrohm rheostats, send for fully 
illustrated, data-packed catalog #60. Write Ward Leonard 
Electric Company, 350 South Street, Mount Vernon, N.Y. 

5.3 
#3 Rear view 8” rheostat with standard contacts 
#4 Rear view 8” rheostat with multistep contacts 
#10 2 deck rheostat for back of board; single handwheel 
#12 2 deck rheostat for front of board; concentric handwheel 
#£19A Rheostat with enclosing cover 
#19B Rheostat with cover and conduit fitting 
#21 Rheostat with adjustable stop 
#24 3 terminal rheostat for potentiometer connection 
#27 Special panel for extruder and capstan take-up 
#29 Special motor operator for variable speed drive 





ARMATURE-FRAME — has semi “knife-edge” 
construction with good flux path; resists wear 
and guarantees fast, trouble-free operation. 


CONTACT FINGERS — alloy leaf-sprin’ type 
especially manufactured to Ward Leo ard’; 
own rigid specifications gives milli: 


1s of 
trouble-free operations. 


Ql 
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ae SPECIFICATIONS 
Type: Bulletin 110 Multipole Midget 
COIL — vacuum impregnation aS - No. of Poles: 3 max., Double fhrow 
and end sealing of relay coils ” - Contact Ratings: 10 amps., 115 volts, A.C. max. 
plus a special corrosion-resist- a e Standard Coils: up to 115 volts, A.C. or D.C. 
ant finish guards coils against Dimensions: 2-Pole, 1%" x 3 x 1%" high 
salt spray, high humidity, fun- 


3-Pole, 236 x 3%." x 1%" high 
gus and corrosive fumes. Mounting: Adaptable to plug-in mounting 


¢ When applied properly and given normal care, 
Bulletin 110 relays, shown above, have a life expectancy 
of several million operations. Such exceptionally long life, 
typical of Ward Leonard's relay line, is made possible by: 
1. Good mechanical design. 2. Quality-controlled manu- 
facturing methods and materials. 3. Ample “safety-fac- 
tor” electrically and mechanically. 


Whether your product is a complex electronic instru- 
ment or a simple household gadget, our engineers will be 
glad to help you select the dependable electrical controls 
you need. Write Ward Leonard Electric Co., 350 South 
St., Mount Vernon, New York. 


SHOWN AT RIGHT are typical Ward Leonard relays designed 
to meet your specific requirements in dimensions, methods 


of mounting, circuit connections, contact materials, coils 
and other features. 





submitted to letter ballot of the com- 
mittees prior to being submitted to the 
Society for action. 

As many standards, new tentatives 
and revisions as possible will be in- 
corporated into the 1955 edition of 
the triennial Book of Standards, which 
runs to some 11,000 pages and which 
is issued in 7 parts. Efforts are being 
made to publish the book as near the 
end of 1955 as possible. 


Metals for Electronics Under Review 
at Metal Congress 


“Metals for the Electronics Industry” 
was the subject of one of the sessions 
sponsored by the American Society for 
Metals during the Ninth Western Metal 
Congress, March 28-April 1, in the 
Hotel Ambassador, Los Angeles. 

The special electronics meeting was 
conducted on March 31 in the form 
of a panel session. Chairman of the 
Panel was Dr. D. M. Van Winkle, head, 
materials processing section, Semi-Con- 
ductor Research Laboratory, Hughes 
Aircraft Co., Los Angeles. Dr. Winkle 
also delivered a paper on the “Metal- 
lurgy of Germanium and Silicon Used 
for Transistor and Diodes.” 

Other subjects covered 
“Magnetic Materials for 
Equipment,” by Dr. Louis Dykstra, 
Westinghouse Research Laboratory; 
“Metals and Materials for Resistors 
and Capacitors,” by Dr. Arthur E. 
Middleton, P. R. Mallory Co., Inc.; 
and “Application of Special Brazing 
Alloys and Procedures for Joining 
Electron Components,” by A. M. Seta- 
pen, Handy & Harman Co. 

In addition to the American Society 
for Metals, other technical societies 
holding sessions at the Ninth Western 
Metal Exposition included the Ameri- 
can Welding Society, Society for Non 
Destructive Testing, and the Industrial 
Heating Equipment Association. 

Running concurrently with the Con- 
gress was the Ninth Western Metal 
Exposition, presented by the American 
Society for Metals with the cosponsor- 
ship of 23 other technical organizations. 
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Thickness 
Inches 


Vour Best 
Source Is | * 


Ye 

Va 

Ye 

VY, & 


Nominal 

Size git 
12x 12 (ee le lA 
18x 18 a » 
24x24 “ 
36 x 36* 

48x4 
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* Can be furnished 
in Y2 sheets 


HERE’S WHY: You can 
order in quantity and in “% 


5As 
a wide variety of sizes— Y 


and be certain of complete 2 

uniformity throughout. = 

Our strict density control . 

assures you thoroughly 

non-porous Teflon— 

free from any flaws which 

might possibly affect 

your end use or product. 

Dimensions are accurate 

to your most critical 

tolerances—no rejects, 

waste of material or loss 

of time. You get product 

purity— Teflon at its 

best in every one of its 

remarkable characteristics. 

Delivery is prompt—you 

get the quantity you 

want when you want it. 
Since the availability of 

Teflon, ‘John Crane’’ 

engineers have worked 

with Industry to successfully 

solve innumerable problems and 


ons 


T 


develop new applications. You can 


benefit from their experience 
and know-how. 


Request full information and ask for our bulletin, “The Best in 


1 

1% 
1% 

1% 
1% 
1” 
1% 
2 
2% 
2A 
3 


Other diameters 


pecification 


YPICAL SIZES 
INCHES 
0.0. 1.0. 
VY Va 

Y, 
Va 
1 
1” 
2A 
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Characteristics of Teflon 


CHEMICAL 
Completely inert. 
ELECTRICAL 
Very high dielectric strength. 
Extremely low power factor. 
THERMAL ; 
Temperature range 
~—300° to +500° F. 
MECHANICAL : 
Strong, flexible, weather 
resistant. 
LOW COEFFICIENT OF FRICTION 
Absolutely non-stick. | 
* DuPont Trademark 


i 


Teflon.” Crane Packing Co., 1824 Cuyler Ave., Chicago 13, ill. 
In Canada. Crane Packing Co., Ltd., 


617 Parkdale Avenue, N., Hamilton, Ont. 


tip \ 


CRANE PACKING COMPANY 





Chee PILOT LIGHTS 


give you 


180° VISIBILITY —tiiv 


for the most effective indication 


plas 
BUILT-IN RESISTORS 


(@ patented Dialco feature) 
for operation on 105-125V. or 210-250V. 


The required RESISTOR is an integral part of 
the unit — BUILT IN (Pat. No. 2,421,321). 


Also, simple external resistors for all higher voltages. 


Illustrations 
approximately 
Carma 


521308-991 ioe 


For NEON Lamps 


Choice of fluted or clear 
caps; binding screws or 
PTE lel Maule 


Every assembly is available complete with lamp. 
SAMPLES ON REQUEST AT ONCE — NO CHARGE 


FREE Brochure on “Selection and 
Application of Pilot Lights” 


Also write for our latest Catalogues. 


Available for both 9/16” 
and 11/16” mounting 
rattle tale Mle 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 
60 STEWART AVE., BROOKLYN 37, N. Y. oe HYACINTH 7-7600 


PLANT AT 
BROOKLYN, N.Y. 


Sh erman 


One Piece A 


TERMINAL LUGS 


AN 659 


SPECIFICATIONS 


Sherman Terminal lugs to AN659 
Specifications for No. 8 to 4/0 
Cable sizes are now being manu- 
factured for prompt delivery. Terminals fit all standard Terminal 
Contracted from higher grade Blocks 

electrolytic copper electro tin- Crimping Tool locator spot on barrel 


ned, marked with wire size and 
“Sherman” Trade Mark. 


COMPARE THESE FEATURES 


One-Piece Construction 

100% Plus Conductivity 
Sight Hole for inspection 
Uniform Barrel Thickness 


Beveled Mouth for ease of cable entry 


Angle, Two-Hole, Center - formed, 
Types as Needed 


Stamped Trade Name—Wire Size and 
AN659 Dash Number 


CABLE SIZES 
8 through 4/0 


Write Today For 
Bulletin No. 3 


ELECTRICAL FITTINGS 
BATTLE CREEK, MICH FOR WIRE AND CABLE 


Standards 


Iron Powder Electrodes, 
Other Filler Metal Specifications 

Standard properties and performan«: 
requirements of iron powder electrodes 
are given for the first time in the re- 
vised edition of “Specifications for Mild 
Steel Arc- Welding Electrodes.” 

As described in the Specification 
(A233-55T). these electrodes. desig 
nated E6024 and E6027, have coverings 
with a high percentage of iron powde1 
in combination with fluxing ingredients. 
During welding. the iron powder fuses 
and deposits as weld metal along with 
the core wire. This increases deposit 
rate and makes them the fastest de. 
positing of any manual type electrode 
produced. 

The Specification also covers the 
other standard lightly coated and coy- 
ered metal arc-welding electrodes, such 
as the E6010 and E6011 classifications 
for welding carbon and low-alloy steels 
of weldable quality. Details are given 
on test methods, test requirements. 
standard sizes and lengths, packaging 
marking, and color markings for iden 
tification. 

Tables list classifications of all mild 
steel electrodes: a summary of tests 
and test requirements is also included. 

The appendix contains complete de- 
tails on the iron powder electrodes 
including current and voltage ranges 
for various diameters, description of 
welds produced, and a list of strength 
and ductility properties to be expected 
Corresponding data on the other classes 
of electrodes are also provided. 

Copies of this Specification in pam- 
phlet form are available from the 
American Welding Society. 33 W. 39th 
St., New York, at 40 cents each. 


Institute Releases First 
Die Casting Product Standards 


The American Die Casting Institut: 
representing the job shop producers of 
die castings, has initiated a Product 
Standards Program intended to serv 
as a guide for the maximum utilization 
of die castings by engineers and d: 
signers. The need for these Standards 
has resulted from the tendency of users 
to overspecify their castings; that is 
demand more critical conditions than 
the application requires. 

When completed, the Product Stand 
ards Program will comprise three series 
of recommendations. The first five 
Standards of the Engineering Series 
have been released and present dimen- 
sional tolerances for zinc, aluminum. 
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THE HERMETICALLY SEALED DAVOHM SERIES 850 IS THE PERFECT COMPROMISE 
BETWEEN PRECISION WIRE WOUND AND COMPOSITION TYPE RESISTORS | 


Rugged simplicity keynotes the design of the new Davohm Series 850 
resistor. Basically, it is a heat resistant glass tube, with the noble-metal 
resistive element deposited on the inside surface. Hermetically sealed, 
the resistive elements need no ‘‘protective’’ coatings, and are deposited 
with such extreme accuracy that even microscopic examination will show 
no flaws or raggedness which might otherwise result in noise, erratic 
readings, hot spots and opens. The temperature coefficient is always 
positive, always constant, and does not vary with resistance value. High 
frequency performance is excellent due to low reactive component of 
impedance 


The unique performance characteristics of the Davohm Series 850 com- 
la pares with MIL-R-10509A as follows: 


ALLOWABLE CHANGE | TYPICAL CHANGE 

Temperature Cycling 
Low Temperature Exposure 3.0% 
0.5% 
Temperature Coticent wPw/oc)| 2800 «| +370 420 —| 














Available immediately in 1/2, 1 and 2 watt sizes and in +1%, 
+0.5%, and +0.25% tolerances in any desired value. ly 


Write for full technical data or see your local Daven Sales 


en 
ts. Representative. 
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“| New and Revolutionary Davohm 


“ metal film 


L 


pries 890 


resistors... 


outdates all previous film types in performance @™ characteristics. 


\m- 
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DAVEN ELECTRONIC SALES CORP., associated with 
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World’s largest 
manufacturer 
of attenuators 


176 Central Avenue, Newark 4, New Jersey 
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IN A SERIES ON ASSURED POWER CONTINUITY 


...Why quiet operation and easy 
MIE TIO ee oe Com NOU 
PUES MCLE 


Elimination of objectionable A-C 
hum and vibration makes it possible 
to install an ASCO Automatic Trans- 
fer Switch in control rooms, offices, 
showrooms, or similar areas. 

When only momentary energiza- 
tion of a single coil is required to 
bring in emergency power and only 
the low power loss supervisory relays 
remain continuously energized —hum 
and vibration stay at an absolute min- 
imum. A vibration free switch is a 
long lived switch. 


NORMAL 

ASCO momentary coil energization principle: On 
power failure upper contacts on relay ‘SE’’ open and 
lower contacts close. Main coil (TS) is momentarily 
energized from emergency source. Contact (a) im- 
mediately opens coil circuit. Normal power restora- 
tion again energizes ‘SE’; upper “SE” contacts 
close, momentarily energizing (TS) through contact 
(b). Switch returns load to normal, and (b) opens 
main coil circuit. 


ASUO -designed Automatic Transfer Switches 
TEL CM LRU EL Ree SY 8 
AY ERS Cae LS 


Just as important to power continu- 
ity are the design features that make 
an automatic transfer switch easy to 
maintain — simple to inspect. 

All parts must be accessible from 
the front of the panel — making peri- 
odic inspection practical. And regular 
inspection should be accompanied by 
actual testing of the transfer switch. 


magnesium and aluminum die casti: z 
alloys. The Metallurgical Series ar 
the Commercial Practices Series wi'| 
be distributed to users as they become 
available. When all are completed the 
will be collated into one volume. 

For identification, each series will | 
numbered serially and will be prefixe 
by the initial of the category it repr: 
sents; E for engineering, M for meta 
lurgy and C for commercial practice 
The last two numbers represent the yea: 
in which the Standard is adopted o 
revised. Thus, ADCI-E1-55T indicates 
Institute Tentative Engineering Stand 
ard No. 1 issued (or revised) in 1955 

The five Engineering Product Stand 
ards released include: 

Linear Dimension Tolerances, 

ADCI-E1-55T 
Parting Line Tolerances, ADCI-E2-551 
Moving Die Part Tolerances, 

ADCI-E3-55T 
Draft Requirements for Walls, 

EDCI-E4-55T 
Flatness Tolerances, ADCI-E5-55T 

The remaining 11 Engineering Stand- 
ards to be released will cover Depth 
of Cored Holes; Draft Requirements 
for Cored Holes; Cored Holes for Tap- 
ping; Die Cast Threads; Fillets, Ribs 
and Corners; Trimming; Ejector Pin 
Marks; Alignment; Concentricity; Ma- 
chining Stock Allowances; Lettering, 
Engraving and Honeycomb Design. 

Copies of available Standards have 
been supplied to members of the ADC] 
and may be obtained without charge 
from die casting suppliers. 


ASCO Transfer Switch with lift-up type 
are shield (A) simplifies adjustment and 
inspection routines. Arcing (B) and main 
(C) contacts are instantly accessible. Both 
are adjustable (at ratings of 125 amps 
and above); main contacts are silver 
surfaced for high contact quality. 


Reader 
Inquiry 
Facility 

ASU Automatic Transfer Switches provide for 
easy maintenance and are arranged to accommodate 


local or remote push button controls for periodic testing. 
ASUO Automatic Transfer Switches assure power continuity. 


Postcard return cards are pro- 
vided on page 237 as a conven- | 
ience to the reader in obtaining— 


New Components and Materials 
Additional data from the sup- 


plier on any items reviewed. 
— — —, 
an ioe 
” ~N 


S = 
/ COMPARE — N x 
/ Then insist on an ASCO \ 
/ Automatic Transfer Switch as 


TEL CMA ELIS GUMNT TCLs 


Literature for the Asking 
A copy of any manufacturer’s 
publication reviewed. 


Feature Article Reprints 
Single copies of selected feature 
articles. 


I For complete data write for the other 
advertisements in this series—and for 
\ Publication 502 which explains how 


Advertised Products 
\ to select automatic transfer switches. 


More information on any prod- 
J uct or service described. 
‘N 
“ee i 
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Brush Type BK-1514, a 14-channel re- 
cording-reproducing head for use with 
magnetic tape. 


Revere Extruded Shape used for the base 
of the head. 


TUTE 





The base of the magnetic recording-reproducing 

head shown here is a Revere brass extruded shape. 

You can see that it is rather simple in design, yet 

Brush Electronics Co., Cleveland, Ohio, reports 

that the shape saves 15¢ per piece (114” long) 

Revere Extruded Sha e over the previous method of milling the piece out 
p of solid bar. There were three operations required 

on the bar, which weighed 1.61 lb. per foot, against 

1.22 lb. per foot for the shape. Eliminating the 


machining operations, and reducing scrap almost 
to the vanishing point, produced the economy. 
The head in question can record and reproduce 
signals from 14 channels, at frequencies within, 
below, or above the audible range. Such a head is 


being increasingly employed to handle informa- 
tion to be used for computation, telemetering, 


e inventory records, process control (automation) 
and similar purposes. 

Extruded shapes by Revere should be looked 

into if you are doing any extensive machining of 

raw stock in copper and its alloys, and aluminum 


alloys. The extrusion process is much like squeez- 
ing paste from a tube. Much more intricate shapes 
than the one shown here are possible. Naturally, 

For Brush all design lines must be parallel to the axis of 
extrusion. Get in touch with the nearest Revere 
Sales Office, and see if Revere Extruded Shapes 
may not save you money. 





REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New Yerk 17, N. Y. 
















Mills: Baltimore, Md.; Chicago and Clinton, Lll.; Detroit, Mich.; Los 
Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 
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UNION SWITCH & SIGNAL 


NEW YORK 


CHICAGO LOngbeach 1-3042 * ST. LOUIS JEfferson 5-7300 - LOS ANGELES Clinton 6-2255 
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OF dry circuitry applications 


In dry circuitry applications where relay contacts must operate at 
extremely low-voltage, low-current levels in the micro-volt and micro- 
amp. ranges, UNION Miniature Relays equipped with gold alloy con- 
tacts have proved to be top performers. These contacts maintain con- 
sistently low resistance through hundreds of thousands of operations, 
and tests have proved that contact resistance does not change with 
shelf life. 

These relays are designed for highest reliability. Test them for 
vibration, shock, corrosion, heat, cold or long life—and you'll find they 
come out on top in every case. 

UNION Miniature Relays meet and exceed all the requirements of 
Mil-R-5757 A&B. Contacts, coil resistance, mountings, etc., can vary 
to fit your circuits. These relays are available in either 6PDT or 4PDT 
versions, for plug-in or solder-lug connections. 

For complete information, call one of our distributors listed below 
or write to our home office in Pittsburgh. 


GENERAL APPARATUS SALES 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SN PENNSYLVANIA 


BALTIMORE VAlley 5-3431 » LONDON, OHIO LOndon 1550 


IVanhoe 3-2424 (Hempstead) * HARTFORD JAckson 9-3122 (Wethersfield) 


Book 
Reviews 


Servomechanism Practice, by William Rk 
Ahrendt, McGraw-Hill Book Con 
pany, 330 W. 42 St., New York. 349 
pp. $7.00. 


The author sets out to explain in d 
tail the practical aspects of servomech 
anisms, to describe the many ways in 
which the essential function of servo- 
mechanisms components can be acom- 
plished, to discuss the problems asso- 
ciated with the operation of servos and 
their components and to outline pra 
tical design and manufacturing tech- 
niques necessary for obtaining optimum 
performance. 

The book also includes description 
and detailed design data on all the im- 
portant servomechanisms components. 

Rather than dealing exclusively with 
the theory of the subject, this book 
covers circuitry, electrical and me 
chanical components and the recent 
advances in their performance and 
utilization, plus practical problems en- 
countered in servo design and manu- 
facture. Actual design procedure used 
in servomechanisms is described and 
the methods of manufacture are treat- 
ed. Stressed particulary are the de 
partures from ideal conditions of the 
various components and, also, what can 
be done about these departures to 
achieve the limit of performance. 

Among the major topics covered in 
the various chapters are operation of 
a simple servomechanism; synchro and 
related error detectors; modulators and 
demodulators; and networks; magneti: 
amplifiers; and hydraulic systems. 


The Gyroscope Applied, by K. I. | 
Richardson, The Philosophical Li- 
brary, Inc., 15 E. 40th St., New York 
16, N. Y., 348 pp. $15.00 


The purpose of this book is to de 
scribe the principles of operation ot 
the gyroscope and to indicate how and 
why it plays such an important part 
in the design of transportation and 
military equipment. This book is not 
intended to constitute an exhaustiv 
treatise on the gyro in theory and 
practice and the use of mathemati 
is avoided as far as possible. Included 
is a typical cross-section of the diffe: 
ent instruments and applications 0! 
the gyroscope of the past and presen 

Because of the lack of information 
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naturally .. . Mica is the ideal insulation 
. and skillfully treated, shaped and mold- 


ed, it becomes 


MACALLEN MICA 


. retaining all its indispensable dielectric 
properties, while adding workability, uniform- 
ity, standard thickness and size, and absolute 
reliability, for efficient, economical electrical 
and industrial applications. MACALLEN means 
Mica — PLUS! 


MACALLEN MICA 


ALL FORMS @ ALL QUANTITIES @ ALL DEPENDABLE 


a 


BAY ROAD, NEWMARKET, NEW HAMPSHIRE CHICAGO: 565 W. WASHINGTON BOULEVARD @ CLEVELAND: 1231 SUPERIOR AVENUE a 
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with tough TEFLON 
Stand-off and Feed- 
through Insulators 


Brittle glass is fast being replaced 
by Chemelec Components, made 
with duPont TEFLON, which permit 
compression mounting directly into 
punched chassis without additional 
hardware, facilitate miniaturization, 
greatly reduce assembly costs, with- 
stand shock and vibration in ser- 
vice, are unsurpassed for high fre- 
quency, high voltage, high tem- 
perature service. 


And TEFLON Insulated Compo- 
nents are now competitively priced 
with those of lesser quality—due to 
simplified manufacturing tech- 
niques, mass production methods 
and declining material costs. Inves- 
tigate “‘price-wise’’, too. 


Nineteen stock sizes of Chemelec 
stand-off and feed-through insu- 
lators, including sub-miniatures. 
Other dimensions feasible. Write for 
Chemelec Bulletin No. EC-1153. 


Fluorocarbon Products, Inc. 
Division of 
UNITED STATES GASKET COMPANY 


Camden 1, New Jersey 





FABRICATORS OF vad 
FLUOROCARBONS & OTHER PLASTICS | 
Representatives in principal 
cities throughout the world 


available to the author some instr). 
ments are singled out for a rath, 
more detailed description than othe; 
of a similar nature; consequently mo-t 
of the contents deal with British equi 
ment, ignoring to a large extent tlie 
contribution of American and othe: 
engineers and scientists. 

The book is divided into four pri 
cipal sections, the first being a di 
cussion of basic gyroscope principl:s 
and wider-known applications. The 
second section, dealing with marine 
applications, discusses historical de- 
velopment, gyro compasses, automat 
steering control, and gyroscopic stabili- 
zation. 

The section on aeronautical applica- 
tions contains a discussion of navi- 
gational instruments, gyro-magnetic 
compasses, artificial horizons, rate of 
turn indicators and automatic pilots. 
Equipment described includes the Min- 
neapolis-Honeywell C-1 Automatic Pi- 
lot, the Sperry A-12 Gyropilot, the 
Smith S.E.P.1 and S.E.P.2 Autopilots 
and the Sperry Zero Reader Flight 
Director. 

Because of security restrictions the 
section dealing with military applica- 
tions is necessarily brief. Discussed are 
weapon-sighting and the control of 
torpedoes, rockets and missiles. In- 
cluded is a description of the Ferranti 
Mark IV E Gyroscopic Gunsight. 


References on Fatigue (1953). ASTM 
Special Technical Publication No. 
9-E. The American Society for Test- 
ing Materials, 1916 Race Street. 
Philadelphia 3, Pa. 34 pp., 8% in. x 
11 in., paper cover. $1.85. 


ASTM Committee E-9 on Fatigue 
through the work of a Survey Sub- 
committee has prepared a list of refer- 
ences (about 250) to articles published 
in 1953 dealing with fatigue. Brief 
abstracts of the articles have been in- 
cluded when these were available. The 
list is not exhaustive but is sufficiently 
extensive to be of interest to those con- 
cerned with the fatigue field. Refer- 
ences are so arranged that sheets can 
be cut apart for filing. 

This is the fourth list of fatigue 
references to be published; copies 
of the 1952 references are available 
at $185 and the 1950 and 1951 refer- 
ences are available at $1.50 each. 


Postcard return cards are pro- 
vided on page 237 as a conven- 


ience to the reader in obtaining— 
New Components and Materials 


Literature for the Asking 
Feature Article Reprints 
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Why this railroad 


is wired with Rome 


‘i. The modern American 25-ton “DiesElectric” 
i¢ Locomotive Crane at the right is a railroad 
of pioneer—a new look in cranes. It was de- 


signed and built by American Hoist & Der- 
rick in St. Paul to “write off its own cost 
fully in five years.” 





he pi. : 
: The several thousand feet of Rome Cable 
thermoplastic insulated wire specified for 
ht I 
this locomotive crane contribute to this ob- 
he jective. Along with other components, this 
a- Rome product does its part to make the 
re American “DiesElectric” 
of 
- a sound investment, 
iti easy and economical to maintain, 
smooth and fast operating, 
a dependable production unit. 
M 
lo. Rome Synthinol® 901 thermoplastic insu- 
st- lation used for the wiring of the main control 
et. panel and leading under the machinery deck 
x | . a : _ » tie relict. 3 2 : y 
to various motors, was chosen for its re sist Tide: Sie Adiscicons Misia 
ance to heat, moisture and corrosion. It is & Derrick “DiesElectric” Lo- 
= first-grade component with exceptionally comotive Crane, economical 
, oe ; to maintain, is a dependable 
ib- long life, even under adverse conditions. production unit because of 
pr- Rome Synthinol 901 has U/L approval as its sound design and _first- 
i ie : : ia. ey srade components. 
ed National Electrical Code Type TW. It also grade components 
ief conforms with National Machine Tool Build- ” 
_ ers Assn. standards for machine tool and 
he ae ve . : : 
r control wire insulation. As appliance lead 
\ ieee . 
i wire it is U/L approved for 600 volts at 90°C. 
a in size 4{0 AWG and smaller, and for 105°C. 
on in size 8 AWG and smaller. 
If your product, like the American “Dies- 
ue Electric” Crane, needs wiring immune to the 
ies effects of heat, moisture, corrosive oils and 
ble chemicals, Rome Synthinol 901 is your 
on answer. 
Full details, specifications and our person- ' a 
; : : T ne machinery c eCK OF an 
alized engineering help are yours for the Se ee io a 
F 8 8 I y American “DiesElectric” Lo- 
asking. comotive Crane. Long-lived 
Rome Synthinol 901 used in 
the control panel on the left 
It Costs Less to Buy the Best and leading under the machin- 
ery deck to various motors, 
resists heat, corrosion, oils. 
- Wired with heat—and corro- » 
Auge sion-resistant Rome Synthinol 
901, this is the control panel 
ts dtl ob for an American “DiesElec- 
Perr tric” Locomotive Crane. 
IN 
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NEW RCA TRANSISTOR RCA-2N104 
(FOR LOW-POWER AF SERVICE) 


Hermetically sealed type for low-power af 
service . . . features extreme stability and 
excellent uniformity of characteristics— 
initially and during life. 


This new germanium alloy-junction transistor 
(p-n-p) type is intended for low-power af 
service. It utilizes an insulated metal enve- 
lope and a lineotetrar 3-pin base. Maximum 
noise factor—only 12 db. The design of the 
2N104 features low base-lead resistance 
which minimizes ohmic losses, improves 
frequency response, and insures high input 
circuit efficiency. In a common-emitter cir- 
cuit, the 2N104 has a collection-to-base 
current amplification ratio of 44, a matched- 
impedance, low-frequency power gain of 
40 db, and a collector-to-emitter alpha fre 
quency cutoff of 700 kc. 


NEW RCA STORAGE TUBE 
(FOR COMPUTER SYSTEMS) 


Designed especially for use in binary- 
digital computer systems, this 3-inch 
storage tube is of the single-beam type, 
has electrostatic focus and deflection, 
and employs “redistribution writing” and 
“capacitance-discharge reading’. Out- 
standing design features of the tube 
include: a storage surface having rela- 
tively uniform secondary emission to pre 

vent “bad spots” on which information can 
not be stored; a focused beam having an 
exceptionally small effective area includ 

ing the fringe of low-density beam current 
and a well-defined boundary; and a sep- 
arate external connection for the collector 
to permit flexibility in circuit operation. 


NEW RCA MULTIPLIER PHOTOTUBES 
(FOR HEADLIGHT DIMMER SERVICE) 


Having instantaneous response to light, RCA- 
6328 and 6472 are your answer for ‘road 
proved’ multiplier phototubes that meet the 
exacting timing requirements of headlight 
control. Both tubes have high luminous sensi- 
tivity—for operation with amplifiers of rela 
tively low input impedance. Both combine 
stability with long life. Identical in character 
istics to the 6328, RCA-6472 is built with 
flexible leads—for use in printed circuits. 


YOUR CHOICE OF COMPUTER 
TUBES RCA-5915, 5963, 5964, 
5965, 6197, 6211... Dependable 
performance, a must in computer appli 
cations, is accomplished in these six 
RCA tubes—by using production con 
trols correlated with typical electronic 
computer conditions. RCA computer 
tubes feature controlled cutoff for 
switching applications, low-grid current 
for applications utilizing high values of 
grid resistance, high zero-bias plate 
current, special cathode material to 
mintmize interface, and low leakage 


RCA HIGH-VOLTAGE THYRATRON 
(FOR DC POWER CONTROL AND 
LOAD-CIRCUIT PROTECTION ) 


Having a negative control characteristic, this high 
voltage 3-electrode, mercury-vapor thyratron is pri- 
marily designed for dc power-control applications, 
but is also useful in load-circuit protection. For 
example, in power-control application, three RCA 
5563-A’s in a half-wave, 3-phase circuit can handle 
up to 45 kw—at a dc output voltage up to about 9500 
volts. Six of these tubes in a series, 3-phase circuit 
can handle up to 143 kw at a dc output voltage up to 
19,000 volts (approx.). In protection applications, the 
5563-A may be operated as a grid-controlled rectifier 
to remove the dc load voltage by blocking action of 
the grid, or as an electronic switch across the rectifier 
output for instant removal of the load voltage in case 
of a load fault 


ELECTRON TUBES— SEMICONDUCTOR DEVICES — BATTERIES — 
TEST EQUIPMENT — ELECTRONIC COMPONENTS 
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RCA SMALL-SIZED UHF 
POWER TUBES 


Well-suited for fixed and mobile uhf applica- 
tions up to 470 mc, these unique twin beam 
power tubes offer designers unusual advan 

tages—as balanced push-pull rf power ampli 

fiers or frequency triplers. RCA-6524 delivers 
approx. 20 watts (ICAS) in push-pull class C 
amplifier service—at 462 mc! Max. plate 
dissipation: 25 w (ICAS). RCA-5894 delivers 
approx. 55 watts (CCS) at 470 mc. Max. 
plate dissipation: 40 watts (CCS). 


RCA “PENCIL” TUBES FOR UHF 


Available in a choice of types for uhf applications, RCA “Pencil Tubes” are designed to have mini- 
mum transit time, low lead inductance, and low interelectrode capacitances. Features include small 
size, light weight, low heater wattage, and good thermal stability. RCA-6263 with external plate 
radiator is intended for rf power amplifier and oscillator services; 6264 is like the 6263 but is well- 
suited for frequency-multiplier service. Additional RCA ‘‘Pencil Tubes” include 5674, 5794, 5876, 6173. 


NEW 5” PROJECTION KINESCOPE 
(FOR CLOSED-CIRCUIT INDUSTRIAL TV) 


Providing a clear, bright, projected picture about eight feet 


For technical information, write—specifying 
tube types in which you are interested—to by six feet when used with a suitable reflective optical sys- 
RCA, Commercial Engineering, Section D54R, tem, the RCA-5AZP4 is especially useful for closed-circuit 
Harrison, N.J., or call your RCA Repre- . industrial TV. Contributing to the brightness of the “audi- 
sentative he torium-size”’ picture of high-efficiency, aluminized screen 


having very good color stability under varying conditions of 
screen current, and an unusually high operating ultor voltage 
(40,000 volts max.) for a tube of this type 


EAST. CHU mb id 55-3900 
744 Broad St. 
Newark, N. J. 


MIDWEST_____—_ WHitehall 4-2900 
589 E. Illinois St. 
Chicago 11, Ill. 


MAdison 9-3671 
420 S. San Pedro St. RADIO CORPORATION of AMERICA 


Los Angeles 13, Calif. TUBE DIVISION MARRISON, NW. J. 
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This Little Switch 
Goes to Market 


..in air conditioners, fans, 
unit heaters, appliances, motor 


and resistive circuits. 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and \%, 34 and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved. (Small D.C. 
ratings also available.) But base is only 11%” x 144” x ]%”. 


This Little Switch Saves Money 


Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

. spade terminals for quick wiring . . . dummy terminals, if re- 
quired, to eliminate need for blocks. 


This Little Switch Is The NEW 
‘Diamond H’’ Series 390 Rotary 


<i> 


.. single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H”’ Series 
240 switches which are still available. 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 


MANSOL makes 


GLASS 
MULTIFORM 


Pellers 


custom-molded to 





exact specifications. a 


ETS 


FORMULA 800 MULTIFORMS 


Extracted from epoxy resins. 
"800" can be used in multiforms 
and for conductive or non-con- 
ductive small parts welding at 
400° F. It possesses extremely 
high bonding strength, with no 
shrinkage, on metals to metals 
and metals to non-metals. 


MULTIFORMS OF STEATITE 


We specialize in small die- 
pressed ceramic parts held to 
closest tolerances. All tools and 


“ dies are made in our shop to 


assure quick delivery, 


a. 


GLASS MULTIFORMS — The ideal multi- | 


forms for Iron Sealing and Kovar Sealing, 


matching the expansion of these metals | 


over their entire working range. They 


resist mercury attack, have ample mechani- | 


cal strength, and seal readily. Our labora- 
tory is prepared to assist you in selecting 
the proper glass for any metal. 


e If you are still making your own 
multiforms, Mansol would like to 
show you how to save money 
and eliminate rejects. 


e Write to Dept. N for the com- | 


plete story about multiforms, 
Formula 800 and our production 
facilities. No obligation of course. 


CABLE ADDRESS: MANSOL | 


Manufacturers 
Publications 


For these selected publications on ma 
terials, components, technical data ani! 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 


SILICON STEEL DESIGN MANUAL— 
Design data book on nine grades of sili- 
con steel, “Armco Hot Rolled Electri 
cal Steels,” devotes a large part of its 
88 pages to curves showing various 
magnetic properties for a very wide 
range of flux densities. Shown on many 
of these curves are the magnetic prop- 
erties of silicon steel made by the 
Di-Max process. This patented process 
involves hot rolling to sheet form; cold 
finishing on a 4high mill to produce 
an excellent stacking factor; butt weld- 
ing; and annealing in strip form in 
continuous furnaces. 

The curves present data on core loss; 
exciting rms _ volt-amperes, reactive 
volt-amperes; exciting ampere-turns; 
d-c magnetization data; hysteresis 
loops; a-c and d-c normal permeabil- 
ity; and incremental permeability. 

A copy may be obtained writing on 
company letterhead to Product Infor- 
mation Service, Armco Steel Corp.., 
Middletown, Ohio. 


GERMANIUM DIODES—Containing 4 
pages, Bulletin GD-2, lists ratings and 
specifications on a complete line of ger- 
manium point-contact diodes. It offers 
specifications on high-temperature, com- 
puter, and UHF mixer diodes. Listings 
also cover meter-protection and general- 
purpose types. To obtain a copy of the 
bulletin write on company letterhead to 
International Rectifier Corp., Semi- 
Conductor Div., 1521 East Grand Ave., 
El Segundo, Calif. 


FERRITE CORES IN POWER-CARRYING 
COILS—Twenty-page engineering bul- 
letin contains complete technical in- 
formation on the advantages of using 
ferrite cores in low-frequency power- 
carrying coils. Notable among these 
are: reduction of the coil dimensions, 
higher Q, less magnetizing current, less 
flux leakage, reduced external field 
influence, and ease of varying coil 
inductance during operation. Curves 
and other illustrations are included. To 
obtain a copy, write on company letter- 
head to the Ferroxcube Corporation of 
America, 307 East Bridge St., Sauger- 
tos, N.Y. 
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Howard Fractional H. P. Motors 


are used in 
quantity 
applications 













ir condifioners to A-ray 


oe machines 


#11A—1/45 to 1/30 H.P. 





n #3000 GEAR MOTOR—OUTPUT 120 IN.-LB 
r y who will make it A’ to '"Z'’? 
A ; gf 
a r Whether your application begins with the letter Z or any 
4 . —- letter from A to, Howard will be happy to quote on your motor 
id requirements. 85,000 applications prove the versatility 





T- 512—1 /20 to 1/10 H.P. y : ; . 
ee ee fe0d—1/18 t0 1/8 HP. of Howard motors—the largest line of fractional motors in the 




















n- ae entire industry. Chances are Howard can fill your requirements 

7. with the right motor at the right price. 

1€ oo : 7 ae 

i. lf you use fractional motors or are developing an application 

Li . that requires motors, check your needs with Howard. 
#2400—SERVO MOTOR #700—1/8 to 1/2 H.P. 

os Typical applications for which Howard motors are currently 

used are—blowers, facsimile equipment, tape recorders, 

IG business machines, projectors, hedge trimmers, vending 

il- : ; 

e machines, speed changers, instruments, fans, and many others. 

ng We'll answer your inquiry promptly. 

r- #2800—1 /30 to 1/70 H.P. #2500—1 /300 to 1/1400 H.P. 

se Mate (06a 

as, bey a. 

2S Drtesse boots 

Id 

oi) 

es DEPT. EM-4+ HOWARD INDUSTRIES, INC.+ RACINE, WIS. 

To 

er- SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S. La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bidg., New York 1 

of 

er- 
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TO MEET NEW CODE REQUIREMENTS 


UNDERWRITERS’ LABORATORIES APPROVED 


Whitney Blake has developed a series of well-propor- 
tioned, attractive plugs with effective finger-grip design 
to conform with requirements of National Electrical Code 
Article 250. These sturdy rubber plugs are molded to 
the cord providing a moisture-proof assembly. Because 
of this they cannot be furnished separately. 


The plugs pictured are a few of the types available. Plugs 
can be molded to Whitney Blake high quality cord in sizes 
#18 and #16 SJ and SJO cord and #18 through #10 S and 


SO. All of the required 3 prong blade arrangements are 
available grounding, and crowfoot. 


The pleasing design and durability of these plugs on Whitney 
Blake custom-built cord sets will give added eye appeal and 


dependability to your appliances. Write today for descriptive 
literature. 


© 1954 


Well Built Wires Since 1899 


New Haven 14, Connecticut 


| 
| 
| 
| 
| 


Men 
in Industry 


Ralph S. Lowensohn has been ap 
pointed chief engineer at the O. A 
Sutton Corp., Wichita, Kan., manufa 
turer of air conditioners and air circu 
lators. Formerly its assistant chief en 


RALPH S. LOWENSOHN 


gineer, Mr. Lowensohn joined Sutton 


| in 1950 as a refrigeration engineer. 


He holds a Bachelor of Chemical Engi- 
neering degree from Ohio State Uni- 
versity. 


Dr. James A. Krumhansl, formerly 
associate professor of physics at Cornell 
University, has joined the staff of the 
Research Laboratories of National Car- 
bon Co., Division of Union Carbide 
and Carbon Corp., as assistant director 
of research. Dr. Krumhansl will be 
stationed at National Carbon’s new 
research center in Cleveland, which is 
now under construction. 

Dr. Krumhansl’s research work has 
been primarily in the field of solid 
state physics, which, with related 
topics, will constitute his continuing 
interest in his new position. The Re- 


| search Laboratories of National Carbon 
| has been designated as the major center 


of Union Carbide’s activities in these 
fields. 


Previously plant manager and chief 


| engineer, J. Comer has been appointed 
| executive vice president of L. L. Con- 


stantin & Co., Lodi, N. J. manufacturer 
of glass-to-metal vacuum seals and 
other electronic components. 


William Wockenfuss, vice president 


| of engineering at Control Instrument 


Co., a Burroughs Corp. subsidiary in 
Brooklyn, N. Y., has been named as 


sistant vice president of engineering 
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When it pays to use 


Inco Nickel Alloy screen 


You will be surprised how often wire 
cloth costs no more (and in fine sizes 


costs even less) when made of the 


Inco Nickel Alloys. 


Take Monel, for example. Since 
there is more labor than wire in wire 
cloth, Monel’s outstanding workability 
makes it the most economical wire for 
weaving fine mesh filter cloth. 


Wire cloth weavers tell us Monel, 
Nickel, and Inconel can be woven and 
formed with little danger of broken 
wires and tearing. Soldering, brazing, 
or welding are simple to do. 


There is nothing flimsy about the 
finished filter or screen part. These 
alloys resist attack by all but a few 
corrosive fluids or gases. They retain 
their properties of strength, toughness, 
and stiffness at high temperatures. 





kai 


Costs less than a cloth bag — This 100-mesh Monel wire sack holds silica 


<A? 


gel in dehydrators of domestic refrigerators. Monel’s high workability, easy 
welding and soldering actually make total cost for this assembly less than 
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for the plain cloth bags used previously! 


Resists corrosion by steam — There 
is a Monel wire screen below the 
steam valve in this Universal iron. 
At the operating temperatures in this 
appliance, Monel gives outstanding 
corrosion resistance. 





nel or Monel, makes a filter or pack- 
ing that is both resilient and durable 
under severe conditions. Its uses in- 
clude television interference shielding 
and instrument shock mounts. 


They resist oxidation, abrasion, steam. 
Inconel, for example, is used for radi- 
ant mesh to broil food. 


If your product uses a wire cloth or 
screen, see how an Inco Nickel Alloy 
will save you money and strengthen 
your service story. Check the facts 
with your present supplier of woven 
wire products, or let us suggest the 
right metal and some experienced 
weavers of Inco Nickel Alloys. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


ee 
INCO, Nickel Alloys 


TRADE MARK 


MONEL® « “R”’® MONEL © “K”® MONEL 
“KR’® MONEL * “S’® MONEL * INCONEL® 
INCONEL “X”® © INCONEL “W”® 
INCOLOY® * NIMONIC® ALLOYS * NICKEL 
LOW CARBON NICKEL * DURANICKEL® 
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RUGGED 
COMPACT 


Kewoce 


Sequence Relay 


THE MAGNETIC IMPULSE COUNTER 


@ 10 INDIVIDUAL ARMATURES 


@ LIFE EXPECTANCY OVER ONE 
HUNDRED MILLION PULSES 


@ PRECIOUS METAL CONTACTS 
PALLADIUM OR GOLD ALLOY 


@ RELIABLE 
@ WIDE RANGE OF APPLICATIONS 
@ NORMAL DELIVERY—15 DAYS 


Lit 


OES Ger Ce ah 


A Famous 
Name in 
Communica- 
tions Now 
Solving 
Problems in 
the Control 
Industry 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 


A Division of International Telephone and Telegraph Corporation 
Sales Offices: 79 West Monroe Street, Chicago 3, Illinois 


z KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
4 79 West Monroe Street, Chicago 3, Illinois, 70-D 


h (] Please have representa- NAME 
tive call 


Se 


i C] Please send detailed 


information on the ADDRESS 


Magnetic Impulse Counter 
6 CI cect UA cn EE 





of the parent company. Mr. Wockenfuss 
who will retain his position witl 
Control Instrument, will assist in carry 
ing out the overall product develop 
ment program of the corporation. 


New chief engineer and director of 
research and development at the In 
strument Division of the Roller-Smit! 
Corp., Bethlehem, Pa. is Herbert E. 
Ruehlemann. An authority on electric 
fuses, Mr. Ruehlemann was brought 
to the United States from Germany by 
the U. S. Navy to serve as consultant 
to the Naval Ordnance Laboratory and 
was responsible for carrying out re 
search and development work in_ the 
field of electric fuses. 


Edward S. Cornell has been appointed 
by Vitramon, Inc., to head up the 
company’s process-design department 
at the home plant, Bridgeport, Conn. 
Controlling more than 250 foreign and 
domestic patents, Mr. Cornell was 
called to Washington during World 
War II as a chief production specialist 
to make a survey on the production of 
capacitors. He has served the American 
Radiator-Standard Sanitary Corp. as 
vice president in charge of product 
development, and has also been as- 
sociated with the Chase Brass & Copper 
Co. and, during the past several years, 
with the Bassick Co. 


At The Okonite Co., Passaic, N. J., 
Richard C. Waldron has been appointed 
manager of engineering and Edward E. 
Mcliveen, assistant manager of engi- 
neering. 

Associated with Okonite since 1928, 
Mr. Waldron has been engaged in the 
development and application of all 
types of electrical cables, serving most 
recently as senior engineer. Mr. Mc- 
Ilveen, previously cable engineer, has 
been with Okonite since 1941, also be- 
ing engaged in research and develop- 
ment work, 


Associated with the Barry Corp.. 
Watertown, Mass. since 1950, Richard D. 
Cavanaugh has been advanced to tech- 
nical assistant to the chief engineer, 
acting as advisor to project engineers 
on technical problems. Mr. Cavanaugh 
will assist in the development of new 
new vibration isolation mounts for 
electronic and machinery applications, 
in the testing of new materials used 
in mounts, and in finding new methods 
for testing effectiveness of shock and 
vibration isolation mounts. 


The Swartwout Co., Cleveland, Ohio 
has appointed Joseph P. Green director 
of engineering, a new position estab- 
lished to provide unified supervision 
for the three company divisions: 
Autronic Control, Power Plant Equip- 
ment, and Industrial Ventilation. For- 
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“Get prices down! Keep quality up! BUT HOW?” 


Also Manufacturers of Peerless Insulation, Materials Handling Receptacles, Vul-Cot Wastebaskets and Textile Bobbins. 





















With the many materials now available, and new ones coming on the scene, how 
can a designer be sure he’s got the right answer? 


Here’s one way. Work with a company that has an exceptionally broad line of 
basic engineering materials, plus the research facilities and production experience 
you need to support your decision. 


NVF materials—Vulcanized Fibre, Phenolite Laminated Plastic, Metal-Clad 
Phenolite and Fibre, Peerless Insulation—are surprisingly adaptable. Each is 
manufactured in many forms, grades, and combinations, with various degrees of 
hardness, resilience, flexibility, insulating ability, dielectric strength, moisture 
resistance, and ease of fabrication. What they can do—to reduce costs and preserve 
product quality —has raised many a manufacturer’s eyebrows and profits! 


NVF design assistance is complete. Our technical people can work with you while 

your project is in the head-scratching stage—make sure that you get exactly the 

right material or product for the specific job. But even more important, they stick 

with the project until it’s completed to your satisfaction. 
NVF maintains complete facilities for machining and forming ready-to-use parts. 

This saves you operating steps and gives you 100% usable parts. Working with 

a single integrated supplier often turns red figures into black ones. 
If you have a design problem, call on National. It’s the job of our engineering 

staff to discover ways and means of applying NVF materials to your difficult 

applications. Full details of our materials and services are yours without obligation. 


/ | 
Write for ’ | 
cssihiiten @) WATIONAL | 
General Catalog, / VULCANIZED FIBRE co. | 
attention Dept. A-4. WILMINGTON 99, DELAWARE 





In Canada: National Fibre Company of Canada, Ltd. - Toronto 3, Ont. 


289 


exclusive 


REULAND 


Noancdable ‘design 


combines motors + brakes 
fluid couplings + gear- 
reducers into tailor-made 


sme it POWER 


unit 


GREATER COMPACTNESS... 
one service responsibility! 


Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% —simplify 
installation—improve in-the-field performance. 


Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... 


Still further versatility is provided by the 
Reuland “Library of Specials?’ Over 800 mo- 
tors with special electrical and mechanical 
characteristics ...800 ways you can save de- 
velopment work, get in production faster! 


typical adaptations 
from this 


preeeecees, 


Motor with Reuland “*Through 
Shaft’’ magnetic brake 


Motor with fluid coupling and 
brake on output shaft 


Motor with fluid coupling and 
helical gear reducer 


Motor with fluid coupling, output 
shaft brake and helical gear 
reducer (second brake may 

also be added) 


Motor with fluid coupling, right- 
angle worm reducer and brake 


Write 
today, 
outlining 
your 
particular 
power 
problem. 
No 


y ~ a 
QD ten obligation, 
of course. 


merly chief instrument engineer at the 
H. K. Ferguson Co., Mr. Green has 
been with Swartwout since 1953 as 
chief engineer in the application en- 
gineering department. 


American Machine and Foundry Co . 
New York, has named Edward C. Ebe- 
ling general manager of its Leland 
Electric Division in Dayton, Ohio, su) 
plementing his duties as vice president 
a position he has occupied since 1952 
Joining the company in 1938, Mi 
Ebeling was appointed assistant to 
the vice president in charge of engi 


neering in 1946 on his return from 


eo | | 
Y \i 


EDWARD C. EBELING 


He then served 
administrative engineer, 
assistant to the president, assistant 
general manager, and vice president. 
An electrical engineering graduate of 
the University of Cincinnati, Mr. Ebe- 
ling also attended Harvard University 
and MIT for post-graduate courses in 
electronics and radar. 


military service. suc- 


cessively as 


Hugo Cohn has been elected presi- 
dent of the Radio Receptor Co., Inc., 
Brooklyn, New York, succeeding Lug- 
wig Arnson, who is retiring after having 
served in that position for the past 
31 years. Mr. Arnson will continue to 
serve the company as a director and 
consultant. Founded in 1922, Radio 
Receptor manufactures electronic equip- 
ment and produces selenium rectifiers, 
germanium diodes and transistors, and 
dielectric heating equipment. 


Dr. Arne Wilkstrom has joined Gen- 
eral Precision Laboratory, Pleasant- 
ville, N. Y., as senior staff member. 
Formerly director of research at Tech- 
nical Services Inc., Pontiac, R. L., Dr. 
Wilkstrom holds a _ doctorate from 
Cornell University. 


Consolidated Engineering Corp., Pas- 
adena, Calif. has appointed Francis T. 


Greenup chief design engineer, with 
responsibility for new product design, 
engineering drafting and operation ot 


the Model Shop. Mr. Greenup joined 


REULAND ELECTRIC COMPANY 
Distributors in all principal cities 


WESTERN DIVISION: Alhambra, California @ EASTERN DIVISION: Howell, Michigan 
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specity... MAGNETIC SHIELDS 
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HERE’S WHY... 


Shielding is a vital element in circuit design, and the Mag- 
netics, Inc. “Performance-Guarantee” on your shields is 
your assurance that they have been designed and manu- 
factured to meet your performance specifications. You then 
know, whether your shields have been made from Mumetal, 
A.E.M. 4750, or from any other commercially available 
magnetic or non-magnetic material selected to meet your 
needs, they will make money for you on the assembly line 
by eliminating waste. 

You also know that these Performance-Guaranteed Mag- 
netic Shields cost no more—indeed, despite the fact that you 
have a guarantee of performance, they are sold at prices 
standard in the industry. Let our Engineering Department 
design your shields and production engineer to your cost 
requirements .. . one more important Magnetics, Inc. serv- 
ice to our customers. 


How Do You Like Your Shields? .. . 


Painted, lacquered . . . or unfinished? Painted . . . to match 
any equipment shade you select? From any commercially 
available material to meet your performance and cost 
needs? That’s exactly how they're furnished by Magnetics, 
Inc. . . . to meet your specifications. 


WANT THE COMPLETE STORY? 

Write us . . . On your company 

letterhead . . . we'll be delighted 

to answer your questions. No obli- MAGNETICS inc. 
gation, of course... . TS EG Lg 


DEPT. EM-14 BUTLER, PENNSYLVANIA 
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. e m Consolidated after 4 years with Vit:o 
Available for Immediate Delivery Corporation of America, Washingt 
D. C., where as division engineer | 
headed a staff of project engineer: -. 
physicists, mathematicians and tech... 
cians engaged in Naval ordnance wor 


































For many years its chief engines 
Walter L. Kauffman has been elevate 
by the Lovell Manufacturing Co., Eri: 
Pa. to vice president-engineering. M 
Kauffman who joined Lovell in 1930 
when he organized its engineering an‘ 
research departments, will continue t» 
be in charge of all new engineerin; 
| projects and development activity. 


Appointment of James F. Gordon as 
chief development engineer has been 
announced by Helipot Corp., South 
Pasadena, Calif. Formerly chief engi- 
neer, Berkeley Division of Beckman 
Instruments, Inc. and prior to that, 
principal research engineer, Bendix 
Radio, Mr. Gordon has been active in 
electronics for 24 years. 





Dr. Louis G. Dunn, associate director 
of the Guided Missile Division, The 
Ramo-Wooldridge Corp., Los Angeles, 
has received a Certificate of Apprecia- 
tion from the Department of the Army 
for his work in missile ordnance, in- 
cluding the development and comple- 
| tion of the “Corporal,” the Army’s 
surface-to-surface guided missile. 

The citation, signed by Secretary of 
. : the Army, Robert T. Stevens, honored 
in Stock=—Over Twenty Combinations | Dr. Dunn for his work from 1947 to 
1954 as Director of the Jet Propulsion 


Polyester Film Laminated Insulation Laboratory, operated for the Army by 


California Institute of Technology. 







Why wait for your polyester film laminates ... or use an untested 
substitute? Now you can get immediate quantity delivery from 
| Irvington on more than 20 different combinations of polyester film 


William L. Davis, Jr. has been ap- 
pointed assistant vice-president-engi- 
neering of the Emerson Electric Manu- 








laminated with kraft or rag . . . woven glass or asbestos ... in facturing Co., St. Louis. Mr. Davis, who 
duplex or triplex constructions. There are hundreds of other combi- has been with Emerson since 1942, will 
nations available, utilizing the best Class A and Class B niaterials. All be responsible for armament engineer- 
are fully tested and proved . . . bonded with special Irvington ad- _ 


hesives that effectively safeguard against the delaminating effects of Harold R. Larsen, vice president, 
heat or solvents. The exceptional dielectric strength and heat stability | Servomechanisms, Inc., Garden City, 
of these tough combinations prove a distinct advantage in re-rated N. Y. has been appointed general man- 
motors or other compact equipment .. . in coil, relay — wes of bad re s Eastern and 
and dry type transformer insulation. Write for technical COREA SVEN. 5B OES ROW Capadty, 

, Mr. Larsen will be responsible for di- 
data and new sample folder. 


See recting engineering and production ac- 
COATED PRODUCTS tivities as well as sales. Associated with 
Servomechanisms since 1950, Mr. 
Larsen until his recent appointment was 
manager of the company’s Western 
Division. 

























To head up fluorescent lamp engi- 
i ee VW & BE ze TT oO ae neering, Sylvania Electric Products 
DIVISION Inc. has selected J. Roland Morin, who 
MINNESOTA MINING & MANUFACTURING COMPANY will make his headquarters. at the 


company’s Danvers, Mass. plant. Mr. 
9 ARGYLE TERRACE IRVINGTON 11, N. J. Morin joined Sylvania in 1942, when he 


. was assigned to the Radio Tube Engi- 
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Everyuhere 


SEYMOUR 
means SERVICE 


with a Gig.. 






Strategically located distributor warehouses are the key to 
Seymour service. In every important industrial center you'll 
find Seymour Distributors or Branch Offices ready to fill your 
requirements in NICKEL SILVER « PHOSPHOR BRONZE e 
BRASS « NICKEL ANODES ¢« BRIGHT NICKEL * WELDING 
ROD in a number of standard mill shapes. Write us or con- 
sult your nearest Seymour Distributor for shipping dates on 
mill run quantities. 


¢ BRANCH OFFICES 


# 


NEW YORK PROVIDENCE, R. I. 


H. S. Samson, Mgr. 
122 E. 42nd St. 
New York 17, N. Y. 
OXford 7-2390 


¢ DISTRIBUTORS - 


THE COREY STEEL COMPANY Tel. Blshop 2-3000 
Home Office Address: Long Distance 
Cicero 50, Ill., 2800 S. 61st St. OLympic 2-0777 
Appleton, Wisconsin, 1631 So. Douglas St. 3-5524 
Davenport, lowa, 405 Union Arcade Bidg. 7-3277 
Detroit, 19, Mich., 16772 Shaftsbury Rd. KEnwood 2-5922 
Grand Rapids 3, Mich., 547 Cherry St., Oakwood Manor 9-8211 
Indianapolis 20, Ind., 6068 N. Keystone Ave. Glendale 4669 
Milwaukee 11, Wisc., 4028 No. Wilson Drive WOodruff 2-2940 
Minneapolis, Minn., 6524 West Walker St. WEst 9-5161 
Rockford, Ill., 2719 Auburn St. 5-6772 
South Bend, Ind., 1113 Beale St. 4-4726 


WILLIAMS & COMPANY 


Cincinnati 19, Ohio, 3231 Fredonia Ave. 
Cleveland 14, Ohio, 3700 Perkins Ave. 
Columbus 8, Ohio, 851 Williams Ave. 
Louisville 3, Ky., 1109 S. Preston St. 
Pittsburgh 33, Pa., 901 Pennsylvania Ave. 
Toledo 2, Ohio, 650 E. Woodruff Ave. 


Nonferrous Alloys Since 1878 
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G. M. Crawford 
Box 418 
Providence 1, R. |. 
REgent 7-5458 


NICKEL ANODE DISTRIBUTORS 


Bart-Messing Corp. 
229 Main St., Belleville 9, N. J. 


Crown Rheostat & Supply Co. 
3465 N. Kimball Ave., Chicago, lil. 


Eaton Chemical & Dyestuff Co. 
1490 Franklin St., Detroit, Mich. 


Enthone, Inc. 
442 Elm St., New Haven, Conn. 


W. M. Fotheringham 
977 Niagara St., Buffalo 13, N. Y. 


Munning & Munning, Inc. 


202-208 Emmett Ave., Newark 5, N. J. 


Smith Chemical & Supply Co. 
668 Eddy St., Providence 3, R. L. 
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Here’s why product designers 


: ee ny 
SELL: 
PORTABLE 


SE: 


‘900' 


i$ BEST FOR ALL DO-IT-YOURSELF” HOME JOBS 


G-E MACHINE TOOL WIRE 


Tough, strong, acid- and oil- 
resistant G-E Flamenol* machine 
tool wire is designed and manu- 
factured to meet high operating 
standards under the severe condi- 
tions called for in machine tool 
wiring. Meets Joint Industry Con- 
ference Standards of National 


Machine Tool Builders Association. 


G-E MAGNET WIRE 


General Electric has the correct 
type for every requirement. 
FOR CLASS A APPLICATIONS 
(Temperatures up to 105 C)—Formex synthetic resin 
film-insulated wire. 
FOR CLASS B APPLICATIONS (Temperatures up to 
125 C) —General Electric Alkanext magnet wire, 
Deltabeston* glass, or asbestos-insulated types. 
FOR CLASS H APPLICATIONS (Temperatures up to 
180 C)—General Electric glass or asbestos types im- 
pregnated with silicone varnishes, and Teflon** film- 


insulated magnet wire. 
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G-E FIXTURE WIRE 


General Electric fixture wire is available 
with asbestos, silicone rubber, or thermo- 
plastic insulation to meet a wide variety of 
lighting fixture needs—and there’s nothing 
superior to it for long life and dependable 
service. 


These G-E products help 
keep manufacturer’s rejects 
to one-tenth of one percent 


Syncro 900 Sanders, products of Syncro Corporation, 
Oxford, Michigan, pass rigid factory inspection with a low 
rejection rate of only one-tenth of one percent . . . and 
Syncro engineers credit much of this performance to the 
G-E wires and cords they’ve specified as components in 
their sanders. 


SJ TYPE CORDS — for long, dependable service despite 
hard usage. They’re rubber-jacketed, lightweight, and flex- 
ible; resistant to acids, alkalies, and water. 


FORMEX* MAGNET WIRE—for coil windings that stand 


up better than conventional-type enameled wire. More com- 
pact than those made of fibrous insulation. 


The unusually low rejection rate allows the Syncro Sales 
Department to back up their dealers and customers with a 
“positive guarantee against motor burn-out, as long as the 
individual owns the tool.” 


* Registered Trade-mark General Electric Company 


7 Trade-mark registration applied for by General Electric Company 
** DuPont Trade-mark for tetrafivoroethylene resin 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


CAN G-E WIRES AND 
CORDS IMPROVE 
YOUR DESIGNS? 


Investigate how G-E wires and cords can become an 
important part of your product story. Write today for 
your free copy of “G-E Wires, Cables, Cords for 
Product Designers.” Address Section W155-422, 
General Electric Company, Bridgeport 2, Connecticut 
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D. C. SOLENOIDS 


Because of its "Dual Compact 
wound” construction the eb 
new Decco Series 29 D. C. Lfircient 


Solenoid is able to deliver 


tremendous force in small Vawerftul 


space in continuous serv- 
ice. See Force Stroke Chart 
below. 


This compact, new D.C. 
Solenoid is available in 24 
to 250 Volt range, regular 
or waterproof construction 
—J.1.C. Specifications. 
ideal for mobile equip- 
ment. 


Lbs. Force 





Pulling Current 
UY. 


SPECIAL SOLENOIDS 
i ENGINEERED TO 
zo YOUR NEEDS 


' me 
Inches 


ETROIT COIL COMPANY 





Serving 
INDUSTRY 
since 1887 


WASHERS and 


STAMPINGS 


Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 


"TUES 1d eee 


THE WORLD’S LARGEST PRODUCER ld 


ry 


ASHERS 


2200 SOUTH BAY STREET ¢ MILWAUKEE 7, WISCONSIN 
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neering Department. Subsequently he 
worked on various fluorescent engine+r. 
ing assignments. In 1953 he was s. 
signed to the lighting divisions genera] 
engineering department in Salem, 
Mass., where he worked on desicn, 
Mr. Morin holds a degree in electrical 
engineering from Northeastern Univer. 
sity. 


In his position as vice president for 
operations at Daystrom Instruments, 
Archbald, Pa., Nelson H. Mageoch wil] 
direct phases of product engineering 
and all activities related to industrial 
engineering, manufacturing engineer- 
ing, quality control, and other opera- 
tions. 

With Daystrom Instruments since 
1951, Mr. Mageoch was made chief 
engineer in June 1952, becoming di- 
rector of research and engineering in 
the following year. In 1954 he was 
advanced to vice president of research 
and engineering, in which capacity he 
directed those activities and was also 
responsible for the company’s pilot 
plant and other operations. 


Company 
Briefs 


The Opad Electric Co., 69 Murray St., 
New York has been formed to design, 
develop and manufacture selenium 
rectifiers, battery chargers and battery- 
testing equipment. Henry L. Opad, 
president of the newly formed organi- 
zation and formerly one of the principals 
in the now dissolved firm of Opad- 
Green Co. states that production is 
already underway on all equipment 
previously manufactured by the former 
company. 


Elgin National Watch Co., Elgin Ill. 
has purchased the American Microphone 
Co., Pasadena, Calif., manufacturer of 
microphones, phonograph _ pickups, 
cartridges and related products in the 
communications field. The purchase 
followed by less than 4 months the a: 
quisition by the company of Neomatic, 
Inc., Los Angeles manufacturer of sul 
miniature relays. 

J. G. Shennan, president, described 
both purchases as part of Elgin’s 
planned diversification program a! 
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OPS SERIES 


© SERies 


arc senies 


speed up inspection...testing...maintenance! facilitate interchangeability! 


You can connect, disconnect, interchange, replace, test, 
and inspect instruments, assemblies, and sub-assemblies 
easily and rapidly when you use Cannon ‘‘Unit Plug-in’ 
multi-contact electric connectors. 
You’ll find some with shells... some without. Shell 
style units... in a wide variety of designs. . . are ruggedly 
constructed to take the many ‘‘in’’ and ‘‘out’’ operations of 
rack, panel, chassis, and sub-assembly applications. Varied, 
simple, but always rigid mounting facilities provided on each 
connector half. Standard, miniature, sub-miniature sizes. 
Either connector half may be made into a plug by use of an end bell. 


Up to 156 contacts. And... an amazing number 
of combinations of contacts for control, audio, thermocouple, 


co-ax, twin-ax, as well as pneumatic connections. In single- or 


double-gang. Special moisture-proofed types. Standby units 


feature gold-plated contacts to withstand deterioration and corrosion. 


Write for full information. Write TODAY! 


SS 
first in connectors 


CAININONIPLUGS 


Please refer to Dept. 500 

CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, 
California. Factories in Los Angeles; East Haven; Toronto, Canada; London, 
England. Contact representatives and distributors in all principal cities. 


for rapid disconnect 


use cannon 
“unit plug-in” 


connectors 
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VINYL GLASS 


ELECTRICAL INSULATION SLEEVING 


A superior vinyl impregnated Fiberglas® insulation 


























offering dependable performance under extreme condi- 
tions is proudly introduced by Resin Industries — 
leading supplier of vinyl sleeving to the electronics and 
aircraft industries. RESINITE VINYL GLASS sleeving 
offers these outstanding characteristics. 
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e For operation from —50° to @ Won't craze or crack 
395° F (20 hours) 


@ Maintains flexibility and 


dielectric strength after @ Sizes #24 to 44” 
1000 hrs at 300°F 


e Withstands creasing, pounding, 
twisting and bending without 
loss of dielectric strength 














e Grades B-A-1, B-B-1 and B-C-1 





























@ Eleven colors 








@ Priced comparable to ordinary 
cotton or rayon base insulations 




















@ Excellent chemical and oil 
resistance *Reg. TM — Owens-Corning Fiberglas Corp. 

















Ask your Resinite representative or write for samples 
and performance data. 











See the new Resinite Vinyl! Glass and other Resinite 
Sleeving at the LR.E. Show, Booth 706, Kingsbridge 


~D Armory, New York. March 21 to 24. 
IN esinite 


7 RESIN INDUSTRIES, INC. SANTA BARBARA, CALIF. 

































SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE AIRCRAFT, ELECTRONICS AND PHARMACEUTICAL FIELDS 















nounced in 1953, through which it 
entering the growth flelds of miniatu; 
electronic components and automat 
control devices. 






International Resistance Co., lary 
manufacturer of resistors, has change! 
the name of its wholly owned Florid. 
subsidiary, formerly Van Dyke Instru 
ments, Inc., to Circuit Instruments, Inc 
Purchased by IRC in October 1954 
the St. Petersburg concern manufa 
tures miniature precision potention 
eters for guided missiles, automat 
control and related equipment. 





Beckman Instruments, Inc., Fullerto: 
Calif. has acquired Specialized Instru- 
ments Corp. and Spinco Service Co., 
hoth of Belmont, Calif. The companies, 
which will henceforth be known as the 
Spinco Division of Beckman Instruments, 
Inc., manufacture and distribute in- 
struments for advanced research in the 
chemical, biophysical and medical 
fields. The Spinco Division will retain 
its headquarters and manufacturing 
facilities at the Belmont location. 


Under a manufacturing licensing 
agreement signed with the Hughes 
Aircraft Co., Culver City. Calif., Air- 
tron, Inc., Linden. N. J., will manufac- 
ture microwave ferrite elements and 
ferrite-containing microwave devices 
such as ferrite attenuators, isolators, 
and modulators. The present agree- 
ment also provides for mutual inter- 
change of technical knowledge, proc- 
esses and experience, and will be effec- 
tive for a 10-year period. 


The name of MHonan-Crane Corp., 
Lebanon, Ind., has been changed to 
Houdaille-Hershey of Indiana, Inc., a 
cording to an announcement from the 
parent company. Houdaille - Hershey 
Corp., Detroit, Mich. 

Formation of this corporation marks 
the first step in Houdaille-Hershey’s 
plan to establish a filtration division 
in its Lebanon subsidiary and_ will 
strengthen research. engineering and 
production facilities. The name Honan 
Crane will be retained to identify the 
new company’s oil filter equipment. 


Formation of an industry application 
section headed by B. G. Witty has 
ben announced by R. M. Casper, man 
ager of the power department of Allis- 
Chalmers General Machinery Division. 
Chief engineer of the section is T. B 
Montgomery. 


Corporate name of the National Store 
Specialty Co., Bareville, Pa., has been 
changed to Pennsylvania Scale Co. Th: 
change was made necessary by _ the 
changing activities of the organization 
since its original founding in 1908 
It now produces industrial weighing 
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COMPOSITE STOCK 


Composite Contact Material 
that meets your requirements 


Composite Contact Assemblies 


that cut your costs! 


There are many advantages for using General 
Plate composite contact materials, processes and 
facilities. Among the more important are better 
performance, longer operating life and lower fab- 
ricating costs. 


But that’s not all — here at General Plate you 
have a single source that can supply your contact 
requirements be it composite raw stock, contacts 
or complete assemblies. General Plate stock and 
contacts are available in a wide range of alloys 
designed to meet your specific requirements. 


General Plate Composite Contact Materials 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 






FABRICATED Raat tnls 


and forming operations. Compare 
this to other methods whereby the 
contacts and supporting members 
are fabricated separately and then 
assembled by brazing, welding or 
staking methods. 


By letting General Plate fabricate 

your complete contact assemblies, 

you will save money, time and trouble... need- 

less equipment cost and problems of scrap dis- 

posal are eliminated ... contacts and/or contact 

assemblies made to your exact specifications are 
shipped to you ready for installation. 


Write for complete information and Catalog 
PR700. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


44 FOREST STREET, ATTLEBORO, MASS. 








a special message 
for manufacturers of 
_ automotive equipment 


need a finish for low cost specify 


corrosion protection or © 
showroom sparkle? ERIDITE) 


Whether you’re finishing non-ferrous parts for high corrosion 
protection, paint base, or for showroom sales appeal, you can 
be sure of low material and production costs and peak perform- 
ance when you specify Iridite. Here’s what you can do with 
Iridite: 
ON ZINC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifications and 


ranging in appearance from olive drab through sparkling 
bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 


ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. Process in 


bulk. 


ON MAGNESIUM Iridite provides a highly protective film in 
deepening shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. No 
exhausts. No specially trained operators. Single dip for basic 
coatings. Double dip for dye colors. The protective Iridite 
coating is not a superimposed film, cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 


lridite is approved under government specifications 


y Vann ag 


INCORPORATED 


4004.06 E. MONUMENT STREET e BALTIMORE 5. MD 


Manufacturers of Iridite Finishes for Corrosion Protection and Paint 
Systems on Non-Ferrous Metals, ARP Piating Chemicals. 
WEST COAST LICENSEE: L. H. Butcher Co. 








devices, both electronic and mechanic :|, 
for indicating weights from 1/1000 .z 
and up. 


The Chicago Belting Co., Chicago, bh :s 
consolidated its organization with tho~ 
of its two subsidiaries, the Allis Rubber 
Corp. and the Allis Seal Corp. into a 
new corporation to be known as the 
Chicago-Allis Manfacturing Corp. T} 
three corporations will now become 
divisions of the new corporation. Owi.. 
ership and executive management rv- 
mains unchanged. 


As a result of a major re-organiza- 
tional change General Electric’s Small 
Appliance Division is now organized 
in four departments: the Electrical 
Housewares; Automatic Blankets and 
Fans; Vacuum Cleaner; and Clock 
and Timer department. Headquarters 
of the first three departments are in 
Bridgeport, Conn.; that of the fourth 
is in Ashland, Mass. 


Ward Leonard Electric Co., Mt. Ver- 
non, N. Y., manufacturer of electric 
control components and equipment, has 
moved its New Jersey branch office to 
511 Millburn Ave., Short Hills, N. J. 
Formerly, the office was located in 
Newark. 


The Marion, Ohio plant of Motor 
Products Corp. has been purchased by 
Whirlpool Corp., St. Joseph, Mich. 

The 250,000 sq-ft plant, which will 
be occupied by Whirlpool late in April, 
will be converted to the manufacture 
of automatic gas and electric clothes 
dryers, with pilot production expected 
to start in the Fall. 

Purchase of the Motor Products plant 
is part of a broad expansion program 
Whirlpool has undertaken to meet in- 
creasing demand for its home laundry 
appliances. 

The company has also announced 
plans to begin construction of a $2,000,- 
000 porcelainizing plant to augment 
manufacturing facilities at its plants in 
St. Joseph, and in Clyde, Ohio, and 
LaPorte, Ind. 


Creation of a new research division 
on the corporate level and expansion 
of research activities have been an- 
nounced by The Electric Storage Battery 
Co., Philadelphia. Research for all 
company divisions will be separated 
from development engineering and will 
be carried on in a new central located 
at the site of the company’s Crescent- 
ville Plant, in Northeast Philadelphia. 


Daystrom, Inc., Elizabeth, N. J., has 
changed the name of its Daystrom 
Gyro Corp., Santa Monica, Calif., to 
Daystrom Pacific Corp., to reflect the 
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Two-pole common-trip Quicklag® 


breakers —“bolt-on” or “plug-in” 


Whatever your choice of mountings, the new Westinghouse two- 
“Bolt-on type breaker com- pole, common-trip Quicklag circuit breaker can now give you more 
pletes the Westinghouse flexible and efficient protection for small-wire general lighting and 
De eee te branch circuits. Available in 15-50 ampere ratings— 120/240-volt— 
for every application. F for a-c circuits in loadcenters, panelboards, individual applications. 
Common-trip bar opens both poles simultaneously with an over- 
load on any one pole. Single handle indicates “trip”, “on” or “off”. 
All ratings listed by Underwriters’ Laboratories, Inc. 
Thermal-magnetic tripping elements, De-ion® arc quenchers, a 
proven quick-make, quick-break mechanism, and non-welding silver 
alloy contacts—all combined in electrically isolated compartments 
—assure protection against small overloads, instantaneous magnetic 
action against short circuits, and longer operating life. Call your 
Westinghouse representative, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. N_ J-30184 


“Plug-in” type breaker is 
firmly gripped by a female 
line terminal clamp plus 


ee ee you can Be SURE...i¢ i7s 


load end of the breaker. Westinghouse 
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F overshoot 


broadening scope of this wholly own. 
subsidiary’s activities in electron 
Purchased in Dec. 1954, Dayst 
Pacific manufactures gyroscopes 
guided missiles, aircraft and ra 
and miniaturized electronic cont 
equipment. 


Pantex Manufacturing Corp., P 
tucket, R. I. has acquired Livingstone 
Engineering Co., Worcester, Mass., m 
ufacturer of Speedylectric Boilers 
steam jet cleaners. General operations 
of Livingstone will be moved to the 
parent company’s Pawtucket plant 


A major step in a long range product 
diversification program was taken }y 


| Mack Trucks, Inc., New York, by its 


acquisition of White Industries, Inc. and 
Radio Sonic Corp., New York manufac- 
turers of electronic equipment for in- 
dustry, aircraft and the Armed forces. 
The two companies will become the 
Electronics Division of Mack Trucks, Inc. 
The new Division will utilize some of 
the facilities at Mack’s research labora- 
tory center in Plainfield, N. J. 


Lima Electric Motor Co. is expanding 
its main manufacturing plant at Lima. 
Ohio, with construction expected to 
be completed in the coming months. 
The company manufactures heavy-duty 
industrial electric motors, — selective 
speed machine tool drives, and speed 
reducers. 


Electro data Corp., Pasadena, Calif., an 
affiliate of Consolidated Engineering 
Corp. has announced plans for con- 
struction of a new 40,000 sq-ft plant 
in that city. Production facilities will 
occupy a major part of the new build- 
ing, more than doubling the firm’s 
present capacities. Other areas will be 
reserved for engineering, special proj 
ects research facilities, and other opera 
tions, 


Helco Products Corp. has expanded its 
plant facilities at 2041 Colorado Av 
Santa Monica, Calif. for the manufa 
ture of precision potentiometer el: 
ments. The company is currently pro- 
ducing precision potentiometer compo 
nents for aircraft, electronic and instru 
ment systems. 


The Gudeman Co. has moved its 
Sunnyvale, Calif., plant into a newly 
built factory three times larger than th 
former building, at 190 Commercial S' 
The company manufactures pape! 
plastics dielectric and special capaci 
tors. 


Thompson Products, Inc. has a 
nounced plans for the construction o! 
a $5.000.000 engineering study cente! 
at 23555 Euclid Ave., Euclid, Ohi 
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} _ Pittsburgh 
_) Fiber Glass 


When the pressure’s on to beat competition, component 
parts reinforced with Pittsburgh Fiber Glass may be a 
big help. Housings and structural parts can provide 
required strengths at less weight when made of plastics 
reinforced with fiber glass. Space can be kept to desired 
minimums. And when high dielectric strength is essen- 
tial, you’re working with one of the finest possible 
materials available. 

Pittsburgh Fiber Glass provides many other advantages 


in electrical products, including wire and cable insulation, 


GLASS 
G) 


PAINTS - GLASS 


— 


PITTSBURGH 
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CHEMICALS 


PLATE 


laminates, sleeving, tubing and tapes. Be sure to take 
advantage of the competitive edge these components can 
give you. Although we manufacture only the basic yarns 
and roving, we are in a position to refer you to fabricators 
using our products and to provide technical assistance. 
Just write our executive offices or our district sales offices 
in Charlotte, Chicago, Cincinnati, Cleveland, Detroit, 
Houston, Los Angeles, New York, Philadelphia or St. 
Louis. Pittsburgh Plate Glass Company, Fiber Glass 
Division, One Gateway Center, Pitisburgh 22, Penna. 


BRUSHES 


PLASTICS 


GLASS COMPANY 








How nhl stipns helps ~ 


leading manufacturers of 

Electric Lawn Trimmers 
CUT COSTS 

and keep sales moving at a 


FAST CLIP 


Cutting grass along walks and drive- 
ways is a rugged job—even for a 
machine. Manufacturers of lawn 
trimmers have used our “‘Custom- 
Built Motor Service’”’ to great ad- 
vantage. Scruggs Motors were de- 
signed to their specs . . . and com- 
plete satisfaction! 


New plant facilities enable us to 
expand this service. And offer 
faster service, wider scope and 
lower pricing. 


May we help you develop a better 
Power Tool? Fan or Blower? 
Heater? Electrical Appliance? 
Whatever your fractional horse- 
power application may be, a ver- 
satile Scruggs Universal AC-DC 
or Shaded Pole AC Motor can 
be built to your requirements. 


Sample motor furnished on request. 
We'll send you a Scruggs Motor 
built to your specs. Write today 
for Data and Performance Chart. 
Immediate Service! 


You can stake your reputation on Scruggs Motors 


THE Sas lorncng? COMPANY 


Festus, Mo.—A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


304 








Ground will be broken for the fi: 
two units of the campus-like stucy 
center by the fall of this year. 

The Research Center, intended ; 
facilitate the development of new pro:. 
ucts and materials, will also make px 
sible a consolidation of a number | 
central staff engineering and researc) 
activities. Plans call for the ultimate 
construction of five buildings grouped 
as a compound. 


The Dayton Rogers Manufacturing Co., 
Minneapolis 7, Minn., has established 
a new plastics division, occupying 
15,000 sq ft plant and equipped for 
producing short-run plastics parts. Fa- 
cilities are available for such second- 
ary operations as tapping, reaming, 
drilling, and unit assembly on com- 
ponents when required. 


Circle F Manufacturing Co., Trenton, 
N. J., manufacturer of electrical wiring 
devices has purchased the Eastern In- 
sulated Wire Corp., Wallingford, Conn. 
The newly acquired company manu- 
factures wires and cords. 


To house expanded production and 
research facilities, Huck Manufacturing 
Co., Detroit, Mich., manufacturer of 
locking blind rivets, has acquired an 
additional 46,000 sq-ft building. 


An expansion and retooling program 
at two plants expected to cost $2,500.- 
000 has been announced by Norge, a 
subsidiary of Borg-Warner Corp., Chicago. 
Additions will be built to factories in 
Effingham and Herrin, Ill., providing 
approximately 200,000 more sq ft of 
manufacturing and warehousing space. 
Construction and retooling operations 
are scheduled for completion by June 1, 
1955. 

Production of automatic washers and 
clothes dryers is expected to be doubled 
as a result of the expansion, and manu- 
facture of built-in and conventional 
ranges and conventional washers in- 
creased substantially. 


Kay Lab, San Diego, Calif. electron- 
ics firm, is constructing a new building 
as the first step-in increasing the com- 
pany’s production of precision instru- 
ments and television equipment. 


Postcard 
vided on page 237 as a conven- 


return cards are pro- 
ience to the reader in obtaining— 
New Components and Materials 


Literature for the Asking 
Feature Article Reprints 
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EACLE 
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Current ratings up to 25 amp, AC or DC 


When you want the utmost in relay dependability, protective enclosures. Order from the 30 stock 
investigate the Amrecon line. Amrecon relays are types, or let Amrecon’s engineers help you work 
designed, produced, and tested in the new, air- out special relay applications. 
conditioned Ohmite plant. — 
These ruggedly built relays have the ability to ee | 
bh indle power loads usually requiring larger, heavier AMERICAN RELAY & CONTROLS, Inc. Tea 
aits. They are built to meet rigorous aircraft relay 3613 Howard St., Skokie, Illinois (Suburb of Chicago) 
andards, and are particularly adapted to mobile - ye 
-uipment where severe shock and vibration are e subsidiary of 


countered. ® 
Amrecon relays are available with screw, plug, 
 solder-wire terminals; in a variety of contact 


‘ rangements; with hermetically sealed or dust- MANUFACTURING COMPANY. 
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High-quality resistors 


for your tough jobs! 


When you want a resistor that will stand 
up under high temperatures, specify 
Ohmite Brown Devils. They have been 
carefully designed to provide “balanced 
thermal expansion.” All parts—core, 
resistance wire, vitreous enamel coating, 
and terminal band—have a thermal 
expansion that has been carefully matched. 
As a consequence, “ Brown Devil” resist- 
ors expand and contract as a unit. This 
eliminates cracking of the enamel, keeps 
terminals firmly anchored, and prevents 
the entrance of moisture. 

For many years, these superior Ohmite 
resistors have proved their reliability 
under the toughest service. Specify them 
on your next job. 


over 100,000,000 so! 


1925-1955 


® RHEOSTATS 
RESISTORS 
TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois (Suburb of Chicag >) 
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THe year 1955 is expected to be the 
best in the history of the die casting 
industry, according to the American 
Die Casting Institute, national associa- 
tion of job shop die casters. This esti- 
mate is based on increased civilian alu- 
minum die casting uses, plus the greatly 
expanded use of zinc die castings in 
automobile front ends. 

The increased automotive die casting 
consumption and applications in major 
appliance industries spurted 1954 job 
shop sales to $268,000,000. Of the four 
die cast metals, zinc was the leader by 
weight: Job shop output of zinc-base 
die castings was 292,000,000 Ib. Alumi- 
num job shop die casting production 
totalled 168,000,000 Ib. 

Job shop magnesium die casting vol- 
ume for 1954 reached 3,720,000 Ib. 
Magnesium die casting output is re- 
flected in high aircraft use of die cast 
parts. With the newly developed hot 
chamber, high-speed magnesium die 
casting machine, greatly increased con- 
sumption of the metal is indicated in 
coming years. 

Job shops processed 3,785,000 lb. of 
copper-base or brass die castings. The 
higher melting point of these copper- 
base materials reflects in restricted ap- 
plications. The Institute’s present re- 
search into higher temperature-resistant 



















Motor vehicles (except military) 





Transportation (except military) 





Machines and tools 

Communications and electronics 
Office machines 

Plumbing, heating and building 
Instruments and photographic equipment 
Timing devices 

Home appliances 

Sporting goods and toys 


National defense 


APRIL 1955 


Abstract and Comment 


Die Casters Expect 1955 To Be Best Year 


Mining, construction and agricultural machinery 





die materials promises to drastically 
increase the use of brass die castings 
in the near future. 

The year 1954 marked the second 
highest sales volume attained by the 
industry, and it is estimated that 1955 
will reach a record some $400,000,000. 
Supporting this estimate is the greatly 
increased consumption by the automo- 
bile industry, the die casters’ biggest 
customer. The major appearance of 
zinc die cast grilles and other front 
end parts virtually guarantees a record 
high in zinc. 

New aluminum applications, espe- 
cially in the major appliance field— 
second largest die casting market—are 
reflected in this metal’s rising con- 
sumption. Office and home appliances 
such as typewriters and sewing ma- 
chines, once produced from cast iron, 
are now produced with aluminum die 
castings. The rapidly growing “do-it- 
yourself” market has also spurted the 
consumption of aluminum die castings 
because almost all portable power tools 
are housed in die cast aluminum. 
Magnesium applications in the manu- 
facture of photographic equipment are 
also rapidly expanding to include pro- 
jectors and flashguns. This photo equip- 
ment expansion coupled with the high 
use for aircraft components play a ma- 


Die Casting Applications in 1954 











Zinc Aluminum Magnesium 
Ib Ib Ib 





2,800,000 





4,900,000 3,750 


152,500,000 57,000,000 1,138,250 





3,300,000 2,700,000 26,000 


25,000,000 29,000,000 1,335,500 
7,700,000 1,700,000 7,450 
5,200,000 4,700,000 245,500 

16,500,000 5,500,000 3,750 
7,800,000 10,400,000 74,400 
3,400,000 2,000,000 

60,750,000 35,750,000 625,000 
3,400,000 2,600,000 11,400 
4,600,000 12,900,000 249,000 











BRUSH HOLDERS 


e MORE THAN 1,000 TYPES AVAILABLE 


e INDIVIDUALLY DESIGNED FOR SPE- 
CIAL APPLICATIONS 





YOUR FLOWER BRUSH HOLDERS 
OFFER THESE SPECIAL FEATURES 


EXACT: engineered to your speci- 
fications for a rigidly constructed, 


long wearing BRUSH HOLDER. 


ACCURATE: engineered to your 
needs for the accurate dimensions 
of the box interiors to persist for 
long periods of time. 


RIGHT: engineered from design to 
manufacture for the special type 
of BRUSH HOLDER your speci- 
fications require. 





CHECK FLOWER PRECISION 
ENGINEERED BRUSH HOLDERS NOW! 






WRITE FOR CATALOG 4-M. 


—AAowER\ 


D. B. FLOWER MFG. CO. 


1217 Spring Gorden Street, Phila. 23, Penna. 
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jor role in boosting magnesium sales 
outlook. 

The American Die Casting Institute 
representing 75 per cent of the nation’s 
Communications job shop die casting volume, reports 
High Fidelity | that a year-end survey of its member 

x ship indicates a high inquiry volume, ; 
Public Address | growing backlog of orders, and an 
Broadcast optimistic outlook for the industry. 
Military 99° 
Industrial 


and other | New Developments in 
applications Selenium Rectifiers 


F. W. PARRISH, Chief Design Engineer 
INTERNATIONAL RECTIFIER CORP. 
El Segundo, Calif. 


CM , | SELENIUM RECTIFIERS have replaced 
CHICAGO audio \ iil other dry plate rectifiers by virtue of 
transformers fea- higher efficiency, higher voltage per 
ture the famous cell and the higher ambient tempera- 


*‘sealed-in-steel’’ ture selenium will withstand. Through 
construction. They 


h ——_ development of a new counterelectrode 
ave seamless drawn steel or cast “ a material and a new method of process- 
cases for greater strength, mois- 3: ~ ; 5 tee ae a 

Staci ahaki amie, dee ables.” P ing, selenium rectifiers can now be 
shielding. These units are truly | operated at even higher ambients with 
the world’s toughest transformers. | less derating, thus providing a smalle: 

These rugged transformers are | | package for a given power output. 

designed to provide minimum 
leakage and hum pick-up, along 





The accelerated aging of selenium 


rectifiers at elevated temperatures has 
with optimum coupling. Har- largely been attributed to the total cell 
monic and intermodulation dis- ‘ 2A | temperature. However, there now ap- 
edukaeaeeronee” the : , | Pears to be evidence that aging is due 
' | also in part to the actual current 
density, to the temperature difference 
between the cell temperature and the 
melting point of the front electrode 
material. A process permits us to apply 
a new front electrode material (“R” 
alloy) having a melting point above 
that of selenium that will greatly 
minimize the aging due to the third 
cause. 


FREE Tests to date have indicated that it is 

| possible to operate these cells at am- 

Chicago Catalog CT-554 = ient temperatures up to 125 C with 
roe dlr «0 veal | no derating below the NEMA standard 
ifications — over 00 current density (160 ma per sq _ in., 


CHICAGO transformers. half wave) and with no voltage derating 
Available from your 


cumcane distsibutor or over that required by conservative de- 

from Chicago Standard | sign for. normal operating line varia- 

ee Corpo- tions and voltage surges. Continuous 

operation over periods of 2000 hr in 

125 C ambients (cell temp. of 150 C 

Most CHICAGO audio transform- "id max.) has shown very minor amounts 
ers are available in a choice of mae of loss in stack output voltage o1 
mounting styles, including her- - nr ar 
metically sealed cases. You're al- 
most sure - find the “4 eae =f s er For magnetic amplifier applications. 
et en een oe TANCOR i ¥ the new alloy cells of present produc- 
tion appear to be slightly inferior to 

standard cells since their leakages. 

even at derated voltages, are somewhat 

higher than standard production cells 

intended for magnetic amplifier appli- 


CHICAGO STANDARD TRANSFORMER CORP. euneer cae, cation. Improvements in this charac- 


Roburn Agencies, Inc., teristic will soon be forthcoming. 
431 Greenwich St., ° . 4 
3501 ADDISON STREET e CHICAGO 18, ILLINOIS New York 13, N.Y. Another improvement is expected in 


cell voltage ratings. Cells with inverse 











current. Cells of this type are in pilot 
production. 
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Ahiin BRINGS SUBSTANTIAL SAVINGS 
to Class ‘B’ and Class H transformer makers... 






FROM THIS 
Ae 
TO THIS 


Class ‘‘B”’ 
transformer maker 
saves up to 50% 
in weight with 
Quinterra Type 5-2 ply 





FROM THIS oe 
eee 3 : 


TO THIS 
as 





Class ““H”’ 


transformer maker 

saves up to 70% : i 
in weight with 

Quinterra Type 3 





. each using a different type Quinterra to meet his needs 


Tue two “before and after” photographs above do 
more than show what manufacturers can do when 
they employ Quinterra as layer insulation. They also 
demonstrate that the manufacturer is not limited to 
one type of this thin, flexible, purified asbestos 
insulation. Any one of several types will help him 
conserve materials, gain greater safety, raise over- 
load limits, decrease rejects, lessen production costs, 
and lengthen service life. 


For Class “B” operations, he can choose Type 
5-2 ply .. . the twin-ply Quinterra treated with poly- 
vinyl acetate. It retains its dielectric strength of about 
300 VPM at temperatures above the Class “B” 
maximum of 130 C. Strongest of the Quinterras, it 
is made by combining and calendering two layers 
together into a dense, smooth-surfaced sheet. Its 
excellent tensile and bursting strengths enable 
assemblers to reach favorable production rates. 





And it also provides a large square foot per dollar 
coverage. 


For Class ‘““H” operations or for high processing 
and ambient temperatures, the manufacturer can 
choose single-ply silicone-treated Quinterra Type 3. 
Its dielectric strength of about 300 VPM is retained 
under continuous exposure to temperatures higher 
than 180 C, the Class “H” maximum. It also has 
good moisture-resistance, flexibility, and adequate 
physical strength for many applications. 


Each of these Quinterras is made of the same 
highly purified asbestos base sheet that has the 
inherent dielectric...and has a hole-free, closed 
structure. They differ only in the saturant used and 
in the number of plies. Write for Quinterra booklet 
EL-40A and samples to Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, address 565 Lake- 
shore Rd. East, Port Credit, Ont. 












JOHNS MANVILLE 


Johns-Manville ELECTRICAL INSULATIONS 
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11.3% MORE 
DIELECTRIC 
STRENGTH wits 


Prove F.O.S. 
superiority 
with simple 
“Light Test’ 


Why does F.O:S. give your product greater’ 

protection — with less bulk? The difference 

is the F.O.S. adhesive compound — its com-' 

position and our unique Strontium 90 

Isotopic method of applying it to the back- 

ing. Result — a denser, more even, more 
consistent adhesive coating with unusually high dielectric ratings — 
71.3% higher than leading competitive tape. Try it! 


Dielectric Volts 
Per Mil 
Leading competitive tape 


F.0.S. electrical tape 


WRITE FOR FREE SAMPLES—Prove the superiority of F.O.S. electrical tapes 
yourself. Hold competitive tape and F.O.S. up to a bright light, adhesive side 
toward you. Notice the smooth, consistent coating of F.O.S., free from 


pinpoints of light. Specify F.O.S.—it pays you in superior, dependable 


performance. Write now for free samples. 


F.O.S. INDUSTRIAL TAPE DIVISION 


THE SEAMLESS RUBBER COMPANY 
NEW HAVEN 3, CONN. 


ratings up to 50 volts per cell may 
be available in both the standard cell 
and the R alloy cells within the year 


Germanium Power Rectifiers 


Considerable interest has been shown 
in expanding the germanium rectifiers 
from point-contact diodes to junctior 
diodes and to germanium power recti 
fiers. Germanium power rectifiers offe: 
substantial advantages over other recti 
fying materials in some fields, but also 
exhibit characteristics requiring special 
care in designing equipment for their 
use. Some of their advantages are: 

1. Low voltage drop (about ¥% that 
of selenium) resulting in higher effici- 
ency. 

2. Low leakage (about ¥% that of 
selenium magnetic amplifier cells) mak- 
ing them attractive for high-grain mag 
netic amplifiers. 

3. Higher voltage per junction (up 
to 80 volts). 

4. Aging, from tests to date, is negli- 
gible or zero. 

5. Small size: 30 kw occupies about 
0.2 cu ft for germanium, compared to 
1.2 cu ft for selenium. (For forced-air- 
cooled applications). Disadvantages to 
be considered are: 

1. Temperature coefficient of the re- 
verse characteristic is such that the 
junction temperature must never ex- 
ceed 65 C to 75 C. Higher junction 
temperatures will alter the diffusion 
and damage or destroy the rectifier. 

2. The low voltage drop makes pro- 
tection difficult. The forced-air-cooled 
junctions will tolerate 1.5 times full 
load for approximately 1 min, 15 times 
full load for 10 cycles (at 60 cps). 
A short circuit on the output of a 
germanium rectifier will destroy the 
junction instantly. 

3. Protection is needed for overcur- 
rent, undervoltage, coolant temperature 
and flow, and in some cases overcurrent 
for each junction. Fast-acting circuit 
breakers or magnetic overload relays 
are required to provide adequate over- 
current protection. 

At présent it is possible to procure 
germanium rectifiers with 75-amp ail 
cooled junctions up to 65 volts rms 
input voltage. Within the next three 
months rectifiers up to 150-amp capac 
ity, halfwave. and with inverse voltage 
ratings up to 66 volts rms will be 
available. 

Both forced air cooled and _ liquid 
cooled types will be offered, although 
the emphasis will in all probability be 
directed toward air cooling. 


Silicon Rectifiers 


Another new and promising semi 
conductor rectifier has been developed 
using silicon. This, like germanium 
has progressed through the diodes and 
transistor sizes to junction sizes whic! 
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MICRO-MINIATURE 


For low voltage d-c miniaturized electronic 
equipment (hearing aids, walkie-talkies, 
paging systems). Ideal for transistorized 
assemblies. Ratings 1-8 uf at 4 v. d-c, 1 uf 
at 8 v. d-c, 0.5 uf at 16 v. d-c. Tolerance —0 
to +200%. Temp. range —20 to +50° C. 
BULLETIN GEA-6065. 





PERMAFIL-IMPREGNATED 


Designed to meet requirements of MIL-C- 
25A, characteristic K specifications, and are 
suitable for high-temperature operation. 
Ratings 0.05—1 uf at 400 v. d-c. Tolerance 
“10%. Temp. range —55 to +125° C. 
BULLETIN GEC-811. 





ENERGY STORAGE 


For use in high magnetic fields and high 
intensity arc discharge. Ratings: may be 
built as high as 2000 joules (watt-seconds). 
Tolerance +10%. BULLETIN GEA-4646. 


CAPACITORS by General Electric 


TANTALYTIC* 


For electronic equipment requiring small 
size, low leakage current, long shelf life, 
wide temperature range. Plain or etched 
foil, and polar or non-polar types, suitable 
for a-c or d-c. Ratings 0.25—580 uf, 3.75— 
150 v. Tolerance + 20% (plain foil), —15 to 
+75% (etched). Temp. range —55 to 
+85° C. BULLETIN GEC-808. 








STANDARD COMMERCIAL 


For motors, filters, communication equip- 
ment, luminous-tube transformers, indus- 
trial control. Ratings dual rated units (a-c or 
d-c) rated at 0.01 —50 uf, at 236-660 v. a-c, 
400-1500 v. d-c. Single rated units also 
available. Tolerance +10%. Temp. range 
—55 to +85° C. BULLETIN GEC-809. 





NETWORK 


For guided missiles, aircraft, radar equip- 
ment. Ratings: built to user specifications. 
Temp. range —55 to +125° C, or to user 
specifications. BULLETIN GEA-4996. 


NOTE: All capacitance tolerances are given at +25° C. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


APRIL 1955 


METAL-CLAD TUBULAR 


For d-c uses where reliability under severe 
operating conditions is required (military 
electronic equipment). Ratings 0.001—1 uf 
at 100, 200, 300, 400 and 600 working v. d-c. 
(Can be applied to a-c circuits with adequate 
derating.) Tolerances +5, +10, or +20%. 
Temp. range —55 to +125° C. BULLETIN 
GEC-987. 


DRAWN-OVAL 

For air conditioning and refrigeration equip- 
ment, fluorescent lamp ballasts, business 
machines, voltage stabilizers. Single, dual 
or triple-section types. Ratings 1—20 uf at 
236-660 v. a-c, and 1-15 uf at 600-1500 v. 
d-c. Tolerance +10%. Temp. range —30 to 
+70° C. BULLETIN GEA-5777. 


*Reg. trademark of General Electric Company. 


SEND COUPON BELOW for complete in- 
formation about G-E capacitors. 


General Electric Co. 
Section F 442-25 
Schenectady 5, N. Y. 


Please send me capacitor bu!letins 
checked below. 


GEA-4646 O GEC-808 
GEA-4996 1 GEC-809 
GEA-5777 O GEC-811 
GEA-6065 1 GEC-987 
| | 
Position 
| 
Company _... Pe : | 
| | 
Address | 















COIL Problems? 


Your 
Trouble 


ae look to COTO-COLL 


for the answer ! 


More and more users of coils in volume are wisely handing over 
their problems to a specialist — Coto-Coil. 


Nearly forty years of “know-how”, plus latest information and 
methods quickly produce the exact coil you need in quantity. 


Join the trend, and learn how Coto-Coil can help you. 


For information write to Coto-Coil Company, 
63 Pavilion Avenue, Providence 5, R. I. 


New York Office: 10 East 43rd Street, New York 17, New York. 


Coto ic’ Coils 


will handle substantial amounts of 
power. 

A single forced-air-cooled _ silicon 
junction assembly with an output of 
1200 watts and input voltage of about 
100 volts has recently been announced. 
Size of this unit is 1 in. diam by 1 in. 
high. 

Silicon rectifier advantages are: 

1. Higher inverse voltages (possibly 
up to 500 volts per junction). 

2. Lower leakage current (about 4 
that of germanium and about %o that 
of a magnetic amplifier selenium stack 
of comparable rating). 

3. Operate at higher temperatures 
(up to 230 C —possibly higher). 

4. Also silicon junction rectifiers do 
not fail suddenly due to high leakage 
current (as germanium sometimes 
does) but give sufficient warning to 
permit reducing the input power to 
save the rectifier. 

One disadvantage of silicon rectifiers 
may be the effect of temperature on 
reverse leakage. While still very small, 
reverse leakage increases by a factor 
of 10 as temperature increases from 
25 to 100 C, and by a factor of 150 on 
temperature changes from 25 to 200 C. 
This could cause some stability prob- 
lems in certain critical applications. 
One other interesting feature of silicon 
junction rectifiers is that while the 
leakage increases as temperature in- 
creases so also does the point at which 
reverse breakdown occurs. That is, the 
Zener voltage of a given junction in- 
creases with temperature. 


Other Semiconductors 


Several other semiconductors are be- 
ing studied to determine if they offer 
possibilities. One of these is a tellurium- 
magnesium junction which has received 
preliminary investigation by Interna- 
tional Rectifier Corp. under a research 
contract with the Signal Corps. This 
type of junction shows a forward re- 
sistance characteristic comparable with 
that of selenium, but the rms input 
voltages are limited to about 10 volts 
per junction at present. However, it 
was found that the junction would 
operate satisfactorily at temperatures 
up to 400 C. In fact, it would operate 
better at high temperatures since it 
was found that the reverse temperature 
coefficient forms a convex upward curve 
opposite in shape to that of selenium. 
Leakage is high at room temperatures. 
but decreases markedly at both high 
and low temperatures. It is different 
from selenium and similar to ger- 
manium and silicon, in that no electro- 
forming tendencies were evident. 

Another material is titanium dioxide 
with a bismuth electrode. In this mate- 
rial, the forward resistance charac- 
teristic is similar to that of selenium 
and also the temperature coefficient. 
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When operating temperatures are wide! 
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Oronite POLYBUTENES are the answer 


in paper-insulated electrical products 


Oronite Polybutene, when used as an impregnating agent, offers superior dielec- 
tric strength, low expansion coefficient and low power factors — all essential in 
paper-wrapped or oil filled condensers and capacitors. Conductors so insulated 
show excellent stability under accelerated thermal aging tests and have proved 


most successful under wide operating conditions. 


Contact the Oronite office nearest you for more information or product samples. 


ORONITE CHEMICAL COMPANY 
200 Bush Street, San Francisco 20, California 
30 Rockefeller Plaza, New York 20, New York 
714 W. Olympic Blvd., Los Angeles 15, Calif. 
20 North Wacker Drive, Chicago 6, Illinois 
Mercantile Securities Building, Dallas 1, Texas 


the original and major 


producer of POLYBUTENES 
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Fast, accurate 


VOLTAGE 


MEASUREMENTS 
10 cps to 700 MC 


Hewlett-Packard, leader in electronic test instruments, offers 3 precision 
vacuum tube voltmeters that provide coverage for almost all voltage meas- 
uring needs. Together these three instruments cover frequencies 10 cps to 
700 MC, and measure voltages from 0.1 millivolts to 300 volts. Each has 
high sensitivity, wine range, simple operation and broadest usefulness in 
research or production testing. Construction is sturdy and of highest 
quality. Accessories extend voltage range to 30 kilovolts and make possible 
measurements from 1 microampere to 3 amperes. 


® 


ELECTRONIC TEST 
INSTRUMENTS 


NEW! -hp- 400AB Vacuum Tube Voltmeter 


Here is a new precision instrument for general ac 
measurements that can be the most useful equip- 
ment on your bench. -hp- 400AB covers frequencies 
from 10 cps to 600 KC, and measures voltages from 
0.3 mv to 300 v. Accuracy is +2% from 20 eps to 
100 KC. A high input impedance of 10 megohms 
with 25 »uf shunt insures that circuits under test are 


not disturbed. Readings are direct in volts or dbm. 
$200.00 


-hp- 400D Vacuum Tube Voltmeter 


This instrument's frequency coverage is 10 eps to 4 
MC, voltage range 0.1 mv to 300 v. New amplifier 
circuit provides 56 db of feedback (mid-range) for 
highest stability. Input impedance is 10 megohms to 
prevent disturbance to circuits under test. Readings 
are direct in dbm. Condensers are sealed or long-iixe 
electrolytic. $225.00 


-hp- 410B Vacuum Tube Voltmeter 
Industry’s standard for vhf-uhf voltage measure- 
ments. Wide frequency range of 20 cps to 700 MC; 
response flat within 1 db full range. Diode probe 
places 1.5 pf capacity across circuit under test. This 
plus 10 megohms input impedance assures circuits 
are not disturbed. Combines ac with de voltmeter 
(100 megohms impedance) and ohmmeter measur- 
ing 0.2 ohms to 500 megohms. $245.00 


GET COMPLETE INFORMATION TODAY 


HEWLETT-PACKARD COMPANY 
3338E PAGE MILL RD., PALO ALTO, CALIF. 


PLEASE SEND INFORMATION ON [| 400AB [} 400D [|] 410B 


Name 
Company 
Street 


City 





Reverse leakages are higher than sel 
enium and permissible inverse voltage: 
are lower (about 12 volts). Reproduci 
bility and homogeneity present difficul: 
problems in the current state of de- 
velopment. They will, however, operate 
at temperatures up to 200 C. Both 
tellurium and titanium rectifiers offe: 
enough promise to warrant further in- 
vestigation for specialized uses. 
Considerable interest and laboratory 
study is being extended to some of the 
intermetallic compounds, such as cadmi- 
um antimony, indium antimony. Most 
of the work to date has been performed 
with polycrystalline samples, which 
normally lend themselves better to 
point-contact type of rectifiers. How- 
ever, methods of growing single crys- 
tals are being developed and it is 
hoped that superior results will then 
be obtained. The indium-antimony com- 
pound exhibits a high carrier charge 
mobility (20,000 cm/volt sec, compared 
to 3000 for germanium) indicating the 
possibility of transistors which may be 
operable at much higher frequencies 
than those of germanium. ooo 


Measuring Effectiveness of 


Engineering Personnel 


MARVIN D. DUNNETTE 
Tue INpuUSTRIAL RELATIONS CENTER 
University of Minnesota 


PRESENT ENGINEERING SHORTAGES stem 
as much, probably, from inefficient util- 
ization of present supplies of technical 
manpower as from an actual shortage 
of trained engineers. It has been widely 
recognized in recent months that many 
highly trained individuals are being 
asked to perform routine duties that 
might more appropriately be assigned 
to skilled technicians. 

Just as serious, but less common, is 
the practice of attaching too much 
significance to a college degree. Judg- 
ments about job placement and person- 
nel utilization have depended too heav- 
ily, perhaps, on selection of persons 
with the “proper” educational labels. 
This has resulted, often in placing per- 
sons in jobs that they cannot handle. 
The former example is a case of under- 
utilization of trained manpower. The 
latter leads to frustration when persons 
of low technical ability are put on jobs 
that are too much for them. 

Personnel and industrial psycholo- 
gists have made their greatest advances 
in measuring the capacities of persons 
falling in the middle range of ability. 
Only recently have they tackled the 
vastly more difficult problems of as- 
sessing persons falling in the high 
range of overall ability characterized 
by most engineers. Thus, although 
many tests have been specifically de- 
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Laminated Plastics 
Vulcanized Fibre 


TAYLOR 


ree Re ee. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 





Furniture can make good use of the mar- 
resistant, tough surface afforded by Taylor 
Vulcanized Fibre plywood combination 
table tops. 





Terminal strips for high-precision elec- 
tronic instruments benefit by the excellent 
insulating properties of Taylor XXXP-301 
hot-punch phenol laminate. 





Heavy bumper blocks for steel mill use, 
made of Taylor Built-Up Fibre several 
inches thick, give long service under severe 
shock and abrasion. 


© 


Selenium rectifier plates are insulated by 
washers made of Taylor Grade 353 
phenol laminate . . . chosen for its dimen- 
sional stability and mechanical strength. 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 

. inventory headaches cured 
...and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 
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High strength, light weight, excellent insulating and corrosion-resistant qualities make Taylor Epoxy Glass 


Base Laminate the ideal material for tubing in an aircraft fuel gage tank unit made by Avien, Inc. 


When service conditions are tough- 


use Taylor special-purpose laminates 


Designing for severe service? Then 
take a look at what Taylor special- 
purpose laminates can do. Taylor’s 
resin chemists have developed spe- 
cial formulations of melamine, sili- 
cone and epoxy resins . . . for combi- 
nation with a variety of base mate- 
rials. The result is a line of laminates 
which offer the plus performance 
that your new designs may require. 


Taylor epoxy laminates. Retain su- 
perior mechanical properties after 
exposure to high temperatures (above 
430 F) ... have outstanding electrical 
characteristics, moisture resistance 
and resistance to corrosive chemicals 
... setting these laminates apart as 
a means of solving difficult design 
problems. 


Taylor melamine laminates. Excellent 
resistance to arcing, electrical co- 


rona, flame and chemical attack 
characterizes these materials. . . use- 
ful in many electrical applications. 


Taylor silicone laminates. These with- 
stand temperatures up to 500 F ... 
provide insulation where other lami- 
nates thus far cannot be used. They 
also possess high mechanicalstrength, 
low power factor and low moisture 
absorptien. 


Sheets, tubes and rods of these ma- 
terials are available in a range of 
sizes that will give you maximum 
economy of material in your manu- 
facturing processes. 


To help you in the application of 
these specialized materials to your 
specific product, Taylor offers the 
service of its experienced engineering 
staff. Call on Taylor for a consulta- 
tion on your individual requirements. 
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hairlines, who actually took schooling or read books and toss the above 
terms around believing they know what they mean. Some of these 
experts figured it would be fun to try to make a relay for around 75¢, 
maybe a little less, which would do a creditable job. (That’s it, in the 
middle.) 


We do have some good equipment around here. We know a little 
| about compound dies with automatic feed, hopper-fed drilling and 





| There is a group around here, mostly with short hair or receding 


























tapping, and maybe even something about “Automation.” We think 
that we can produce this new little marvel in both large and small 
) quantities for a real competitive price. 























Contact arrangement: SPDT 
Min. Operate: 50 M. W. 

) (2.4 ma in 9000 ohm coil) 
| Max. Contact load: 1 amp. 












































THIS RELAY WE'LL CALL THE TYPE Coil values: up to 9000 ohms 
11 AND EXPECT THAT IT WILL Max. Size: 1816 x 152 x 1546 
PERFORM LIKE THIS: Max. Weight: 1 ounce 











POSSIBLE APPLICATIONS 
Automatic headlight dimmers 
Radiosonde 

Remote controlled toys 




















We're not saying this relay is ready yet because we’re just now making 
a thousand of them with temporary tools. We’re not looking for orders 
until we get our tooling program finished and until we know more 
about when we can deliver. Our guess is along about late Spring or 
early Summer. 





























If you would like to be informed about our progress and maybe 


get a sample, drop us a line, attention: Production Department, and 
we'll see that you get an answer. 














Since the President, bis crowfeatber collecting 
brother, and the Sales Manager are not 
involved in this venture, we'll eliminate from 
the overbead the cost of keeping them around 
bere when we figure the price. 
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SIGMA INSTRUMENTS, INC. 
60 Pearl Street, So. Braintree, Boston 85, Mass. 
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signed to measure high ability leve| 
experience has shown that they usual 
do not discriminate sharply betwe 
potentially “top notch” and “less eff 
tive” engineers. 

These problems have resulted in 
enigma for persons charged with tl 
job of engineering recruitment. Lac} 
ing objective evidence on which to bas 
judgments about applicants, they ofte 
have had to rely on nothing more su! 
stantial than a personal interview. Thi- 
usually has been accompanied by ey) 
dence concerning the engineer’s colleg: 
achievement and a summary of his 
work experience. But few recruiters 
have been able to judge accurately how 
an “A” obtained from one institution 
compares with an “A” obtained from 
another, or how work experience in 
one firm may “tie in” with the duties 
of the job for which the applicant is 
being considered. 

A good interviewer may be able to 
make a fairly accurate evaluation « 
the applicant’s job experience, but it 
is extremely doubtful that the problem 
of institutional differences has, to any 
extent, been overcome. This is particu 
larly serious at the present time when 
the nation’s nearly 300 engineering col- 
leges are turning out upwards of 20,000 
engineers a year. What has been needed 
is a common yardstick or test which 
may serve as a guide to engineering 
recruiters. 

Recognition of this need has led to 
development of the Minnesota Engi 
neering Analogies Test (MEAT).* 
This test is the result of an effort to 
combine features of an abstract reason 
ing test with those of a comprehensive 
engineering achievement test. Prelimi- 
nary research evidence suggests that it 
does a good job of distinguishing dif 
ferent levels of on-the-job effectiveness. 
For example, supervisors were asked t: 
rank the engineers under them in terms 
of overall engineering effectiveness. 
From these rankings, it was possible to 
identify a group that everyone agreed 
was “top notch” and a second group 
that everyone agreed was “less effec 
tive.” This procedure was carried ou! 
in two engineering groups working in 





*Minnesota Engineering Analogies Test consists 

problems of the four-alternative multiple choi 

variety in analogy form. Examples of some of t! 

problems in the test include the following: 

(1) Add: subtract:: multiply: 1) integrate 2) divid 
3) magnify 4) differentiate. 

(2) In a triode, 


Spectators: turnstile :: plate current: 1) cathod 
2) plate 3) anode 4) grid. 
(3) Rate of fluid flow: electric current :: pipe fri 


tion: 1) electromotive potential 2) electrical r 

sistance 3) electrical conductance 4) resistivity 
In order to answer any one problem correctly, a 
engineer must know not only his subject matter; | 
must be able also to perceive and identify the ay 
propriate relationships. Psychologists have known f{: 
years that this ability to perceive relationships is r 
lated to general intelligence and abstract reasonin 
ability. It is likely, therefore, that Minnesota Engir 
eering Analogies Test is an effective measure not onl 
of what an engineer knows but also of how well ! 
can use the facts he does know. Development o 
MEAT has been carried on over a span of three years 
during which over 1300 engineering students and en 
ployed engineers have taken the test. The test is t 
be published and marketed shortly by the Psycho 
logical Corporation, 522 Fifth Avenue, New York, N.Y 
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now, you can SEE that wire joints 


are properly installed... 








one-piece, inter- 
nally - serrated 
heavy-gauge bronze 
barrel tin-plated to 
resist corrosion — 
once staked on.. 
stays on. 


Catalog #PT60-M 









tough, brightly- 
colored transparent 
insulating cap — 
screws on easily over 


body ears... 
Catalog +PT6-M 


















you can 
see the 
job’s done right 






Catalog +PT66-M 





























brightly-colored transparent cap catches the 
eye ... permits visual inspection of joint Catalog #WT161 






A TOOL KIT 
IN ONE MITT! 





e a better, permanent joint that won’t relax its et 


grip pa 
e smaller, neater joints for crowded boxes and Ne 
outlets 


e a better electrical joint at lowest possible in- 
stalled cost 


@ unique ear design locks parts together to pre- 
vent loosening of cap by vibration 


e wide range—approved for solid or stranded 


install — f 
conductor combinations up to 3 — #12 AWG sstimesneaiit——-“demetediasies 


oo STA-KON 
@ installs with standard Sta-Kon tools as well 
as new Sta-Kon plus Pliers | PLUS 
PLIER 


This new tool eliminates an extra tool to carry by com- 
bining a standard pair of electricians “side cutters” with 


Get this special a new-design, wide-range installing die for the PT66-M 
and other A, B, and C series Sta-Kon connectors (#22 


introd uctory kit at to #10 AWG inclusive). 


your electrical distributor A top-quality tool, it is forged of carbon vanadium 
steel . . . has specially-shaped, blue plastic-cushioned 


Catalog +#PK2 ; 
handles for working comfort. 


ENGINEERED 
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IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 
The complete line of T&B fittings for conductors and raceways is sold only 
by recognized electrical wholesalers. It’s our way of assuring you the service 
and savings of a friendly local source. Call him for all your electrical needs. 


1-Sta-Kon plus Pliers 


100 PT66-M wire joints THE THOMAS & BETTS CO. 


in this attractive INCORPORATED 
and useful plastic box on | y $ 6 90 28 Butler Street * Elizabeth 1, New Jersey 
oa Thomas & Betts Ltd., Montreal, P.Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 











TWO NEW KEARFOTT 
COMPUTER COMPONENTS 


MINIATURE MECHANICAL RESOLVER 


ue ee i An extremely compact unit meas- 


uring only 1 15/16" high, 1 3/4" 
wide and 2 1/8" long. It combines 
the functions of a ball and disc 
integrator and a spherical re- 
solver. Will integrate the sine and 
cosine functions of an angle or 
resolve a vector displacement into 
its horizontal and vertical com- 
ponents. 






















































































INTEGRATING FILTER 


Used to integrate a voltage signal 
from a specified minimum integra- 
tion period to one approaching 
an infinite period of time. Avail- 
able for DC to AC or AC to AC 
applications. These units eliminate 
harmonic and quadrature volt- 
ages to the servo motor driving a 
tachometer generator. Permits the 
use of a low gain, non-critical am- 
plifier by effectively providing 
infinite gain 
DIMENSIONS: 

AC-AC Filter 1.437" diam. x 2.484" long 


















































1/2 ACTUAL SIZE 











DC-AC Filter 1.969" diam. x 2.938" long 


























The close attention to details that has made Kearfott one of 
the leading producers of servo system components goes into 
the design and production of these devices. Detailed de- 
scriptions sent on request. 
































KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 


Many opportunities in the above fields 
are open—please write for details 
today 














































A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 











KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Soles ond Engineering Offices: 1378 Main Avenve, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 































different firms. The group in firm 
consisted of 40 design and develo; 
ment engineers; the group in firm } 
consisted of 28 pure research engineer 
Prior to the ranking, all the enginee: 
took MEAT. 

In neither firm did any engine: 
rated among the “less effective” scor 
above the average of the engineer 
rated among the “top notch.” This i 
impressive evidence that MEAT ma: 
prove to be a useful guide in predict 
ing the future job effectiveness of ap 
plicants for engineering positions. 

Of equal importance was the finding 
that engineers in firm B (the pure re 
search group) scored an average of 1() 
points higher than engineers in firm A 
This suggests at once an important pos 
sible extension in the use of MEAT and 
a necessary caution to be followed in 
its use. For example, if pure research 
engineers in a given firm consistently 
score higher than design and develop 
ment engineers in the same firm, it 
would seem that MEAT would prove 
useful as a placement test as well as 
merely a selection device. 

The caution to be sounded has to do 
with the necessity for “trying out” 
MEAT in a firm before it is used for 
either placement or selection purposes. 
The large difference shown between 
scores obtained from firms A and B 
shows that each company needs to de- 
velop its own norms based on its own 
engineering force. Recruiters for that 
firm will then be armed with evidence 
showing what any given MEAT score 
may mean in terms of different kinds 
of jobs and different levels of effective- 
ness within his own firm. This informa- 
tion is important and necessary before 
most efficient use can be made of 
MEAT. 

Validation of the test within each 
particular setting accompanied by in- 
formed interpretation of the scores ob- 
tained by engineering applicants can 
aid materially in fostering better utili 
zation of our engineering manpower. 
By providing a score which is com- 
parable among different institutions, 
use of MEAT also should significantly 
ease the burden placed on the shoulders 
of the engineering recruiter. OO O 


TV Progress in Europe 
ERNEST A. MARX, 


Director, International Division 
ALLEN B. DuMont Lasorartortes, INc. 


WHILE ECONOMIC CONDITIONS in Europe 
have improved materially during the 
past year, the growth of television has 
been rather slow. The reasons include 
programming of low popular appeal 
and the lack of high living standards 
on a large scale among the middle class 
Thus, the purchase of a television re- 
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EASY-CUTTING 
_CHIP-PROOF 


APRIL 1955 


H™ is a truly flexible plastic stock from 
which even an unskilled operator, using 
inexpensive tracer-guided engraving equipment, 
can quickly cut name plates, instrument panels, 
dials, directional signs and markers of many 
kinds. 

GRAVOFLEX, product of United States Rubber 
Company, is a laminated “sandwich” of plastic 
sheeting, the center layer of which is of a con- 
trasting color. When engraved through the outer 
layer, lettering and marking will stand out per- 
manently on a different color field. Sheets or 
ready-cut sizes are presently available ina 
variety of color combinations. Filling engravings 
with paint is entirely eliminated. 

Among other unique advantages, GRAVOFLEX... 
e HAS UNUSUALLY HIGH IMPACT RESISTANCE— 

Can be riveted, stapled, stitched or nailed 

without pre-drilling. 


e IS CHIP-PROOF—Can be sheared clean, die cut 
or punched. 


e HAS A DISTINCTIVE TEXTURED, SCRATCH- 
RESISTANT SURFACE. 


e HAS EXCELLENT DIELECTRIC PROPERTIES. 
e IS EASILY FORMED into intricate shapes when 
heated. 


e REQUIRES ONLY CONVENTIONAL CUTTERS — 
No need for expensive carbide tools. 

e CAN BE BONDED TO METAL for shielding of 
electronic panels. 

e RESISTS FLAME, moisture and such solvents as 
white gasoline, solvent naphtha, alcohol, car- 
bon tetrachloride, glycerine, oils, turpentine, 
animal fats, phenols and cresols. 


For more complete information and prices on 
GRAVOFLEX, write or wire: 


HERMES PLASTICS, INC. 


13-19 University Place, New York 3, N. Y. 


1346 N. Highland Ave., Los Angeles, Cal. 


Stock-carrying distribufors for the U. S. A. for 


UNITED 


STATES 


RUBBER 


2638 NORTH PULASKI ROAD, CHICAGO 39, ILLINOIS 





COMPANY 













































































Superior 








elt sestiiltoe 
SITs. 





grades of 











glass-bonded 








mica 














w grades of glass-bonded 
0 degrees! 











Supramica For fired silver paste printed circuits and thermal endur 
500 nce applic ns Supramica 500 in sheet or rod form 
vith minimum distortion under no load at 1000°F 

















TORT Le Lutter: 
950 i; 























Total and permanent dimensional stability 





Low electrical loss 








High dielectric strength 











Resistance to radiation 





Impervious to water, oil and organic solvents 





Unequaled arc resistance 






























































For complete data on this SINCE 1919 
remarkable basic material write: 












Mycalex Corporation of America THE INSULATOR 
General offices and plant, Dept. 116 
Clifton Boulevard, Clifton, New Jersey 
















ceiver by the average European repre 
sents a very high percentage of his 
annual earnings. 

The European television network was 
highly successful early last summer. It 
is expected that from time to time this 
network will be used for special broad- 
casts. The technical question of differ- 
ent TV systems has now been suff- 
ciently well solved so that the quality 
of the pictures is relatively good. 

England. Technically, television in 
England is the most advanced in 
Europe. British television is advancing 
rapidly and today there are about 314 
million receivers in the British Isles 
Recently, Parliament authorized com- 
mercial broadcasting, and two addi- 
tional channels have been set aside for 
this purpose. This commercial television 
broadcasting will be under the strict 
control of a supervisory board, part of 
which represents the British govern 
ment. It is, therefore, unlikely that 
British commercial television programs 
will resemble those in this country. 

France. Television stations fairly 
well blanket the country, but sales of 
receivers has been rather slow. Re- 
ceivers are expensive, running to the 
equivalent of $400 for a 21-in. receiver. 
This may be attributed to the fact that 
the French are using their own 819-line 
system which, they claim, gives far 
better definition than either the 625-line 
system used on the rest of the con- 
tinent, the 405-line system used in Eng- 
land, or the 525-line system used in 
the United States. This improvement in 
definition is not immediately apparent 
to the average viewer, but on close in- 
spection the picture is slightly sharper. 
However, since the frame frequency on 
all European television is 25 cps as 
compared with 30 cps in the United 
States, as soon as the brilliance is 
turned up on a television receiver. 
there is a very annoying flicker. As a 
result, the intensity must be kept low. 
Most receivers are displayed in com 
paratively darkened rooms rather than 
areas of normal lighting. 

Belgium. Programs in Belgium orig- 
inate in Brussels, Lille (France), and 
Hilversum (Holland). The Belgians are 
unfortunate in that there are four dis 
tinct TV systems as follows: (1) The 
625-line system received from Holland 
and Germany; (2) the Belgian modifi- 
cation of the above system; (3) the 
819-line French system received from 
Lille; (4) the Belgian modification of 
the French system. As a result, Belgian 
TV receivers are equipped with a 
4-point switch so that all four systems 
may be received. The manufacture of 
television receivers is growing rather 
rapidly in Belgium and a considerable 
quantity of U.S. picture tubes are being 
used. 

Switzerland. The Swiss had closed 
down their TV station for several months 
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fe Z Help that counts 
= when you need it most... 


When you need help with any power-drive problem, you need it 
now. You get this timely help—and more— from Emerson-Electric 
... Here, ready to serve you at a moment’s notice, is a group of 
power-drive specialists who know motors AND the needs of 
appliance and equipment manufacturers. These men can give you 
the benefits of 64 years’ accumulated experience, beginning in 1891, 
with the first motor for a sewing machine, and covering 

hundreds of appliance and equipment applications. 


Emerson-Electric specialists are ready to serve you when you need 
their help. They are always on call. You don’t have to wait 

until they “get around to it.” They will start with your design 
ideas and follow through to final test and application runs. 


Profit by Emerson-Electric’s years of experience and the 
combined ability of its motor specialists. They know motors 
AND the appliance-equipment business. 


EMERSON-ELECTRIC 
SUPPLIES MOTORS 
FOR APPLIANCES AND 
EQUIPMENT IN THESE 
CLASSIFICATIONS 


Beauty Shop 
Farm For Hermetic Motor For 
Oil Burners Parts Laundry Equipment Blowers 


Heating and 
Ventilating 


Laundry Call on Emerson-Electric for horsepower 
Medical 


Musical you can translate into sales power! 

Office oe 
Printing and ' an 
Typesetting 


Pump ie M 4001-A Capacitor-Start © M 4001-D Fan Duty 
Recording M 4001-B Split-Phase OM 4001-E Oil Burner 
Refrigeration a Z 4 
Scientific _* Py (] M 4001-C Integral CL) M 4001-F Jet Pump 
Store M 4001-G Blower 


Or, write THE EMERSON ELECTRIC MFG. CO., 
ST. LOou!IS 21, mMo., for Bulletins listed below 


Emerson-Electric 


of St. Louis e Since 1890 
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Telephone Answering Set 
Bell Telephone System 


STANDARD 
CONTROL KNOBS 


70 Series 
Round 


90 Series 
Skirted Round 


90 Series 
Pointer 


90 Series 
Skirted Pointer 


125 Series Dial 
Skirted Round 


w 


175 Series Crank 


by 


The quality of fine electric and electronic 
equipment is obvious at every look and touch 


when you use Raytheon standard control 
knobs. 


These injection molded knobs add the appeal 
of custom styling at standard cost. They are 
available in an integrated family of 54 items — 
in a choice of six basic types and five widely 
used sizes. 


Made of tough, durable ‘‘Tenite II’’ (cellulose 
acetate butyrate) with anodized aluminum in- 
serts and dual setscrews. All types and sizes 
available in black with gleaming mirror finish 
or with non-reflecting matte finish, for govern- 
ment equipments. Also available in color or 
with knob parts assembled in striking color 
combinations. 


Write for complete information. Address De- 
partment 6120-KEM, Raytheon Manufacturing 
Company, Equipment Sales Division, Waltham 
54, Massachusetts. 


DRESS UP YOUR PRODUCT 


STANDARD 
CONTROL 


and the television situation in Switzer- 
land has been static. Few receivers 
have been sold. The increase of Swiss 
stations, promised for the near future, 
has been progressing slowly. This is 
particularly significant since Switzer- 
land was largely responsible for crys- 
tallizing the European television net- 
work in view of its geographical 
location. It is expected that in the 
Fall and Winter months the television 
situation in Switzerland would improve 
materially and that additional stations 
will soon go on the air. 

Germany. More than thirty manu- 
facturers are making television re- 
ceivers. Germany has continued with 
the building of television stations and 
is rapidly expanding her television net- 
work. There may soon be as many as 
28 TV stations in the Federal German 
Republic. 

A modern TV station has just been 
completed near Hamburg and is oper- 
ated by the Northwest German Tele- 
vision Authority. They are still using 
iconoscope cameras, instead of image 
orthicon cameras. They claim better 
light gradation with the image orthi- 
cons, but they must use more light. 
This results in high temperatures in 
the studios and discomfort for the ac- 
tors. Large numbers of spotlights are 
controlled individually rather than from 
central position. 

A departure from the U.S. methods 
is that the director does not actually 
see the live scene, but only the picture 
as it appears on the monitor in the 
director’s booth. The Germans claim 
this is more realistic because it is the 
picture seen by the audience. 

Italy. A chain of stations presently 
exists from near the Swiss border to 
Rome and planning is underway to 
extend it to Naples and later to Sicily. 
Because of the shape of the Italian 
peninsula, microwave relays are gen- 
erally used for the network connections. 

At the Milan TV Fair 55 television 
manufacturers exhibited receivers. Cab- 
inet styling in Italy is very different 
from that in the United States. Cabinet 
finishes have a very high gloss, almost 
a glaze. Also, cabinet design is ornate 
and there is demand for combination 


receivers. ooo 


Thin Clad Metals Compete 
With Electroplating 


MorE AND MORE specifications call for 
component parts coated with silver. In 
the past, electroplating was specified 
because of the previously experienced 
high cost of clad metals. The electro- 
plating process, however. presents prob- 
lems of high labor costs due to racking 
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NEW TEST KIT of 


Oo rR 
Type BNR VARISTORS 
for design and application work 


R @ Calibration Voltage Watts 


24000 @ 100 volts 


17500 @ 175 volts 


“025 
ae 
a 


KIT No. 3 Type BNR VARISTORS price $20.00 
to evaluate use of GLOBAR® Type BNR Varistors /o/ 


@ Reduction of surge voltage 
peaks from 50% to 90%. 


@ Reduction of contact arcing 
time up to 95%. 


@ Reduction of R.F. radiation. 


@ Stabilizing amplifier gain. 


@ Stabilizing speed and 
voltage. 


@ Stabilizing of rectifier circuits 
by limiting peak voltages. 


OTHER TEST KITS 


of GLOBAR® Ceramic Varistors 
and Thermistors now available 
to help you solve your circuitry 
problems include: 


KIT No. 1 PRICE $29.25 
Type F THERMISTORS 


@ To evaluate series filament circuit application 
in radio and television receivers. 


load 
Quentity | Cot. No. | R@ 25 C 8 Constant | Wotts 
6 | 15 0.5 
100 ohms 


@ 150 ma ; 
40 ohms 

@ 300 ma 
20 ohms 

€ 600 ma 


35 ohms 
@ 600 ma 


R@ Rated 
Current 





43 ohms 
(a 


KIT No. 2 PRICE $24.50 
Type H THERMISTORS 
e To evaluate time delays in relay and solenoid 


circuits; temperature compensation in field 
coils and meters. 


| avensiy | carne. | ne2s'e | aconom | wc | 
Quontity R@25°C Watts 
416 1200 07 
aes 
3.0 
3.0 


= 
373 10 

343 20 

- 549 5000 
588 11000 


KIT No. 4 PRICE $18.25 


Type F, Type BNR VARISTORS and THERMISTORS 








6 
6 
6 
6 


e To evaluate stabilizing rectifier circuits by 
limiting peak voltages. 


lood 
R © Calibration Voltage Watts 


25000 @ 10 volts 0.25 
100000 @ 10 volts 0.25 
200000 @ 10 volts 


0.25 
load 
R@25°C Wotts 


15 1500 0.50 
120 1750 0.50 


330000 


EACH KIT CONTAINS 36 resistors 
— 6 of each specified type, packaged in attractive 
transparent plastic boxes. Pertinent engineering 
bulletins giving detailed engineering data are sent 
with each kit. Kits will be shipped postpaid to 
any point in the United States and Canada, 


GLosar Division 
THE CARBORUNDUM COMPANY 
Dept. EM 87-56, Niagara Falls, New York 


! No. 2 


ORDER 
YOUR KITS 
NOW... 


NAME 
Please ship kits as follows 


No. 1 


a COMPANY 
(Quanuty) 


(Quantity) 


ADDRESS 





eS 
(Quantity) (Quantity) 


} Check enclosed (to which we have 
LJ added applicable local tax) 


use this Handy Coupon 


_| Please invoice us. 
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ZONE STATE 


Please send FREE engineering bulletin on Kit No... 











_GET THE FACTS 


LOW and constant 
contact drop 
LOW 
electrical noise 
HIGH 
current density - 


eee easaaaaa 


BRUSHES 
CONTACTS 
OLIP RINGS 


& Slip Ring Assemblies 


BRUSH HOLDERS, CONTACT ASSEMBLIES, 
BRUSH ASSEMBLIES a 


Ce ptm 


USED EXTENSIVELY IN: 


SERVOS - GUN-FIRE CONTROLS 
TELEMETERING + ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS - ROTATING 
JOINTS - DYNAMOTORS 


Wide range of grades available for standard 
and special applications. Call on our 40 years of 
design experience to help solve your problems. 


OTHER GRAPHALLOY 
PRODUCTS: Unique (oil- 


free) self-lubricating Bushings 
and Bearings (applicable —450° 
to +700°F.; with expansion co- 
efficient half that of steel will not 
seize shaft at low temperature); 
Oil-free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


] GRAPHITE 
| 
| 1059 Nepperhan Ave. * YONKERS, NEW YORK 
| 
| 


CT Please send date on Graphalloy BRUSHES and CONTACTS. 
C) Send date on BUSHINGS. 
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STREET 
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| results in 


and preparation, and additional inspec- 
tion. High reject rates are common be- 
cause of faulty electroplating, uneven 
thickness of electroplate and non-uni- 
formity of surface finish. 


Silver-clad brass and _ phosphor 


| bronze, with the layer of silver as thin 


as ten millionths of an inch (0.00001 


| in.), are currently being produced by | 
| American Silver Company, Inc., Flush- 


ing 54, N. Y., to replace silver electro- 
plating for many applications. 
In the preparation of these new clad 


| metals, a layer of silver of proper thick- | 
| ness is fused to the bar of brass or | 


phosphor bronze under exacting metal- 


| lurgical standards and controls of heat, | 
| time and pressure. The resultant com- 


posite bar is then fed through specially 
designed precision rolling mills where 


it is rolled, annealed and re-rolled until | 
it is reduced to the required thickness. | 


The clad layer of silver is hard and 


dense, in contrast to the softness and | 


porosity of an electroplated deposit. 
Clad metals produced in strip to very 


close tolerances and to ultra-thin gages | 


are finding application in many fields, 
including the electrical, electronic, com- 
munications and instrument part manu- 
facturer. Precision-rolled 
metals offer combinations of properties 
not found in single metals. They are 
used for corrosion-resistant applica- 
tions, and where high conductivity, in 


conjunction with strength and rigidity | 


of base metal is required. 


Clad metals serve to lower production | 
and assembly costs, as in the case of | 


electrical contacts and other compon- 


ents requiring precious metal contact- | 
A complete elec- | 
trical contact can be formed—in one | 


point attachments. 


piece—from a spring metal bearing an 


inlaid or edgelaid stripe of silver, gold | 


or platinum—of pre-determined thick- 
ness. Moreover, the use of clad metals 
conservation of 
metals. 
American Silver 


Company’s clad 


| metals are produced overlaid on one 





waveguide materials. 


or both sides, in inlaid stripes, and 
edge-clad. They are rolled in strip up 
to 4 in. wide, in total overall thick- 
nesses down to 0.001 in. 

A wide selection of clad metals is 
now being produced by this new 
process, including: 


Non-Precious to Non-Precious: phos- | 
| phor bronze on copper; copper on beryl- 


lium copper: copper on steel; nickel 


| on steel. 


Precious to Non-Precious: silver on 
beryllium copper: silver on copper; 
silver on phosphor bronze; gold on 


| nickel; silver on brass. 


Precious to Precious: palladium on 


| silver, platinum on silver. 


Applications include contact springs, 
diaphragms, collector rings, thermo- 
stats, electron tube parts and flexible 





composite | 


precious | 
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INVESTMENT 
CASTINGS 


Castings pass 
100% X-ray inspection. 
Material: Alloy Steel AISI 8620 


THE ILLUSTRATION SHOWS 

A PAIR OF LEVERS USED IN 

A HIGH-SPEED GUN BREECH 
MECHANISM 


THESE PARTS WERE 
PREVIOUSLY MACHINED 
FROM SAE 1020 FORG- 
INGS. A CONSIDERABLE 
SAVING IN COST WAS 
REALIZED BY USING AN 
EPCO INVESTMENT CASTING 


SEND US YOUR DRAWINGS 
FOR QUOTATION ON PARTS 
WHERE EXTRA QUALITY 


Ep MUST BE MAINTAINED 


Matawan Road, 
Matawan, N. J. 
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J-i. Cc. WIRING BOXES 


of Sensationally New Design 


Removable panel plate 
simplifies mountin 
terminal strips an 
eliminates bolt holes 
through bottom of box. 


Write for 
literature or 
memo sample. 


Standard sizes are: 


HOFFMAN 


ENGINEERING CORPORATION 


A I : Designers —Fabricators of 
ny. Mie ag — Sheet Metal Enclosures 


Anoka, Minnesota, Dept. EM-24 


Splash-proof and dust-proof 

Water, oil or dust cannot get into these 
rugged steel wiring boxes. THEY COMPLY 
WITH J.I.C. ELECTRICAL SPECIFICATIONS 
FOR JUNCTION BOXES. No screw holes in 
cover and no knockouts to admit liquids. 
Cover can be removed by loosening one 
exterior screw. Neoprene rubber gasket on 
cover provides tight seal. Note removable 
panel plate and external mounting feet. 


ideal for machine tool wiring 
Oil, chips or water in the control circuit can 
cause costly machine ‘down time’’. Hoff- 
man J.I.C. wiring boxes help eliminate this 
trouble. Many machine tool buyers now 
demand that electrical controls and termi- 
nal strips be enclosed in oil-tight boxes. 


Beautifully finished 
in a durable baked enamel grey hammer- 
tone paint. Ford, General Motors and 
Chrysler are some of the users of these new 
junction boxes. 


All these ...and more... for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED 
PURE COPPER 
100% CONDUCTIVITY 
COOLER OPERATION 


HI-RUGGED STRENGTH 


RE-USABLE 
ALL WIRE SIZES 
ECONOMICAL 


WRITE FOR 
80-PAGE CATALOG 


ILSCO CORPORATION 


5745 Mariemont Ave. 
CINCINNATI 27, OHIO 


CAN NEUTRAL 


ve MANY SIZES AND TYPES 


FUSE CLIPS 














IS this the kind of 


PERFORMANCE 


YOU NEED FROM RESISTORS 


PERCENTAGE CHANGE 


Lil Lil 
AVERAGE LOAD LIFE CURVE 40°C 
VICTOREEN GLASS SEALED RESISTORS 
RX3 HI-VOLTAGE 10KV (100 MEG) 
RX4 HI-STABILITY 5 WATTS (1.1K) 
RXS HI-STABILITY 10 WATTS (SOK) 77; 
RX6 HI-STABILITY w2WATT (75K) 


The performance of 
Victoreen glass sealed re- 
sistors as indicated by 
this 1000 hour life-test, 
surpasses all expectan- 
cies. If this performance 
is almost unbelievable, 
we invite you to dupli- 
cate this test in your own 
laboratory. We will fur- 
nish samples. 


The new Victoreen developed 
carbon resistors, encapsulated in 
inert, gas-filled, glass tubes pro- 
vide high wattage dissipation or 
high voltage capacity with un- 
usually high stability and long 
life. The high performance stand- 
ards of these new resistors make 
them especially desirable in 
avionic, sonic, radar, computor, 
television circuits and other 
applications where quality is im- 
portant. Victoreen should be 
your first choice of resistors. 


The Victoreen research staff are available 
to work with you on electronic problems. 


COMPONENTS DIVISION: 3815 Perkins Ave., Cleveland 14, Ohio 


Electrical Control 
Functions on Transfer 
Machines Described 


J. H. MANSFIELD 


Engineering Consultant 
GREENLEE Brotuers & Co., 
Rockford, Ill. 


THE ELECTRICAL CONTROLS for a traiis- 
fer-type machine tool have to control 
and monitor the following mechanical 
functions: Transfer work-piece from 
station to station; locate and clamp 
work in each station; initiate rapid 
approach of tools to the work; feed 
tools through their cutting cycle; return 
tools clear of work and guide bushings; 
unclamp work and indicate the ma- 
chine is ready for the next piece. The 
control circuit should prevent the start- 
ing of any function of the cycle before 
the previous one is completed. Means 
to locate the failure of any function 
should be included in the circuit. 

A typical transfer machine requires 
four electrical circuits: The first con- 
trols a _ solenoid-operated hydraulic 
valve for the transfer cylinder. At the 
end of the transfer motion, the second 
circuit is energized to control a hy- 
draulic valve directing oil to each of 
the work-positioning and clamping cy|- 
inders. As the workpieces are positioned 
and clamped, a limit switch at each 
station is closed. The last station clamp- 
ed closes the last switch completing 
the circuit controlling the feed of each 
of the tool-carrying units. 

As each unit reaches the in end of 
its feed stroke, it closes a switch and 
again at the return end of the feed 
stroke, a second switch is closed; the 
last one completes the circuit operating 
the clamping cylinder valve, unclamp- 
ing the workpieces. As each fixture un- 
clamps, it closes a switch, the last one 
completing the fourth circuit to an 
indicator light which shows the machine 
has completed its cycle and is ready 
for the next piece. 

On-the central control station or 
“pulpit” are located pushbuttons, se- 
lector switches, three sets of indicating 
lights numbered the same as the work 
stations, one for the transfer bar and 
one to indicate the completion of each 
cycle. These indicating lights are con- 
nected to switches at each work sta- 
tion. If the machine stops during a 
cycle, by pressing a button below each 
group of indicator lights, the type and 
location of the failure causing the stop 
is indicated by some one light not 
being lit. 

Selector switches can be set for auto- 
matic or pushbutton operation of any 
part of the cycle. The transfer can be 
run alone clearing all workpieces from 
the machine. Clamping and unclampin; 
may be hand-controlled and each cut 
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You save a mighty pretty penny — 


Sure do, when you have an Ozalid machine. 

You lose no time waiting for prints. Make 
them as you need them. Place a drawing on 
translucent cloth on Ozalid sensitized paper. 
Feed into any Ozalid machine—and you get a 
finished, dry print, ready for use, in less than 
a minute. No fussing with variable solutions, 
no messy cleaning up afterwards. 

You get the best prints—clear, accurate, 
legible, hold their size and color. And the cost 
per print is peanuts; a big white 24”’x 36”’ is 
only 8¢. The saving mounts up when you need 
tens or hundreds of prints for subcontractors 
and suppliers. 

You save your originals. Expose them once 
to make duplicates, and you can put them in 
mothballs. The duplicate originals provide as 
many prints as you want, and can be revised 
without change to your originals. Detailed 


duplicates make the special prints for wiring? 
plumbing, air conditioning, insulation, and 
special installations—with considerable saving 
in drafting and design time. 


Tue same Ozalid machine makes copies 
of specifications, materials lists, work orders, 
purchase orders, instruction sheets, materials 
tags, shipping directions, progress reports, 
miscellaneous forms—anything written, typed, 
printed, drawn, on a translucent original. 


Actually, you’re losing money every day 
you don’t have an Ozalid machine. Ask the 
nearest Ozalid distributor (see phone book) to 
show you the model that fits your needs. Or 
write 330 Ozaway, Johnson City, N. Y. In 
Canada, Hughes Owens Co. Ltd., Montreal. 

OzaLtip—A Division of General Aniline & 
Film Corporation... From Research to Reality 


OZALID 


PRINTMASTER 800 (right) is the most 
efficient and versatile print machine ever made 
for the price... prints, develops in one continuous 
operation... handles sheet or roll stock up to 
42" wide, prints as fast as 42' a minute. 


OZAMATIC (left) is a table model, 
moderately priced, handles sheets 

as wide as 16"', and can make up 

to 1,000 prints an hour 


APRIL 1955 














To build a better flyback transformer... 


ag aN 6 
Vid meh A Ae) ari 


m3 


A 
= i 

L 
4 


4 
I 


Resinite 


flyback transformer coil forms are fabricated from select 
materials and resin impregnated by a special process to provide 


optimum dielectric characteristics. 


In volume resistivity ...low power factor . . . resistance 
to voltage break down .. . excellent thermal properties . . . 
low moisture absorption .. . Resinite outperforms all 


other resinated products. 


Resinite flyback transformer coils are available in 
any size or shape and are notched to your specification. 


Delivery is prompt in any quantity. 


Request full information and samples 


RESINITE <oc-onarton 


Sales Representatives in: 


New England: Framingham, Massachusetts, Framingham 7091 

Metropolitan New York, New Jersey: Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-214! 

Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-1060 

Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 

Missouri, Southern Illinois, lowa: St. Louis, Missouri, Sterling 2318 

Maryland: Baltimore, Maryland, Plaza 2-3211 

Philadelphia, Camden: Philadelphia, Po., Chestnut Hill 8-0282 

California: Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 0337 


OTR meh a 
PRECISION PAPER TUBE COMPANY 


2035B W. CHARLESTON ST. «© CHICAGO 47, ILLINOIS 


ting unit has start, stop, and reve -e 
pushbuttons mounted on it for indi; 
dual operation in tool changing aid 
testing. 

The power required by the motors 
driving one of these machines m.\ 
total 350 hp divided among as ma: y 
as 80 motors. To prevent a surge in 
the power lines, a timer is used, sta)t- 
ing the motors at 2-sec intervals. 

Control circuits for some transfer 
machines contain 20 miles of wire con- 
necting 1500 components such as push- 
buttons, relays, timers, contactors, 
lights, solenoids, valves and motors. 
Contactors of ample current capacity 
having silver contact points have been 
very satisfactory. The electrical control 
manufacturers have constantly improved 
their product, eliminating control trou- 
bles experienced in early transfer- 
machine installations. On some ma- 
chines the control cabinets have not 
been opened for inspection or servicing 
for over 6 months. 

Wiring should be designed to meet 
JIC requirements. For identifying each 
wire in relation to its connections, num- 
bered adhesive-tape labels with the same 
number are wrapped around both ends 
of each wire. Corresponding numbers 
are attached to the terminal block or 
component each wire connects. 

Control panels are front-wired with 
wires grouped in fiber ducts all en- 
closed in a dust-tight cabinet. Cabinet 
doors should be interlocked with the 
main disconnect switch so the switch 
must be in the off position before the 
doors can be opened. 

From the control panel, wires are 
run to junction boxes at each machine 
unit. This system permits each machine 
unit being shipped complete with its 
electrical components and wiring in- 
tact. Overhead conduit channels are 
preferred as they are up out of the 
dirt and clear of damage from shop 
trucks, etc. They also are convenient 


for inspection. 000 


Abstracted from a paper, “Designing 
Reliability and Safety into Transfer Ma- 
chines,” presented at the Annual Meeting 
of the American Society of Mechanical 
Engineers, New York, Dec., 1954. 


2-Way Radio for Truckers 


EMERGENCE of two-way radio as a prac- 
tical means for greater economy and 
efficiency in truck-freighting operations 
is foreseen by C. M. Lewis, Engineer- 
ing Products Division, Radio Corpora- 
tion of America. This will result from 
the establishment by the Federal Com- 
munications Commission of 20 radio 
frequencies for use by trucking firms. 

The new service will enable long- 
haul trucking firms to use 2-way radio 
since they can now operate their own 
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Shell type trans- 


the ae ae Ee identify products that are 
itch 110 volts. well-known in the electrical 


te field for quality and depend- 


one ability. The manufacturers 
hine of these products maintain 
hine an enviable reputation for 
its excellence of product. That’s 
pis why they have specified 
a Standard Transformers as an 
shop — integral part of their ma- 
~ fled ianstormer, arnerr for many years. 

to 110/220 volts. Standard Transformers are 
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Stite-C-Werre TIME DELAY RELAY 


@ Silicone-controlled response 


@ Accelerated core reset 


At low cost, this new Heinemann Silic-O-Netic Relay offers 
«++ long-life stability . . . fast reset time ... long time delays. 


Heinemann has applied 


its industry-proven hydraulic- 


magnetic principle to a newly designed time delay relay. 

The Type A Silic-O-Netic Relay is a masterpiece of sim- 
plicity. It’s positive in action, fully dependable, trouble-free. 
Its time element has only one moving part . . . no mechanical 
linkages . . . no friction or wear... no sticking or binding 
ever . . . no adjustments to be made. 

Now in the Type A design, this well-accepted time delay 
principle has been successfully integrated into a highly prac 
tical relay for industrial service. It’s well worth your imme- 


diate investigation. 


Write for Bulletin T-5002. 


HEINEMANN 


ELECTRIC COMPANY 
99 Plum St., Trenton 2, N. J. 


330 


OR] 


Hermetically sealed . . . definite operating 
characteristics are sealed in... donot 
change with age. 

Time delays . . . from % to 120 seconds. 

Small size . . . Overall dimensions: 246” x 
2” x 1%”... Weight: 3 ozs 

High speed actuation . . . positive contact 
operation, good contact pressure. 


channels within city limits for com. 
munication between terminals and over. 
the-road rolling stock. Heretofore, they 
were required to use the already 
crowded Citizens Band for intra-city 
communication. 

The FCC action establishes twelve 
low-band 40-megacycle frequencies and 
eight high-band 450-megacycle fre. 
quencies for use by motor carriers. The 
assignment of both low-band and high- 
band frequencies, with emphasis on 
low-band facilities for maximum long. 
range coverage, has long been advyo- 
cated as essential for complete radio 
coverage by motor carriers. OO0OO 


Selenium Rectifiers 
Applied to Arc Welders 


L. W. PHINNEY 
INTERNATIONAL RectTiIFIER Corp. 
E] Segundo, Calif. 


Four YEARS AGO the application of a 
selenium rectifier for use in d-c are 
welding was considered to be imprac- 
ticable. Today, however, there exists 
a wide-spread acceptance of selenium 
rectifiers for welding power supply. 
International Rectifier Corp. has de- 
signed and manufactured production 
quantities of selenium rectifier stacks 
specifically for arc welding applica- 
tions. While these stacks are assembled 
for each customer’s particular circuit, 
load, and wiring requirements, they 
are usually selfcontained three-phase 
bridge stacks rated at 100 amp and 
can be paralleled for higher current 
ratings. Although other stack configura- 
tions can just as readily be supplied, 
it is generally felt this size stack pro- 
vides flexibility in welder ratings and 
simple circuitry in the paralleling of 
stacks. 

Until a few years ago it was the 
practice to provide a motor-generator 
set or an engine-generator set where 
d-c welding was required. Various at- 
tempts had been made to use tube 
rectifiers and other types of metallic 
rectifiers in arc welding service. How- 
ever, it remained the role of the higher 
voltage selenium rectifier cell to bring 
the application within economic reason. 
A short time before their application 
in arc welders, these higher voltage 
cells were developed by International 
Rectifier Corp. in cooperation with in- 
dustry and government agencies.* 

In most of the present d-c arc welder 
designs, the no-load line-to-line voltage 
into the rectifier stacks is 58 volts rms. 
This can be met by using two of the 
33-volt cells in series in each arm of 
the three-phase bridge, thus providing 


* See “Development of 40-Volt Selenium Rectifer 
Plates,” J. T. Cataldo, Execrrica, MANUFACTURING, 
May, 1952 
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These compact coils in the left-hand 
picture are hydraulic cylinder pack- 
ing rings. If you took off the strips 
of Polyken Tape that hold them, 
they’d tend to straighten out. That 
would make them hard to handle 
and they’d take a lot more shipping 
and storage space too. 

The other picture shows Polyken 
Tape at work on a different kind of 
holding job. There a pad of sponge 


oluken 


INDUSTRIAL TAPES 


Polyken Products Department of The Kendall Company 
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rubber is being put down as a cush- 
ioning underlay for carpeting. The 
sponge rubber is cut to fill in and 
follow the shape of the room. Poly- 
ken Tape holds these pieces together, 
joins them together with a neat and 
permanent seam, keeps them from 
slipping out of place once the car- 
pet has been laid. 

The tape requirements for these 
two jobs are not the same. Neither 


IN PLACE 


are the conditions under which they 
are used. To meet the requirements 
for specific jobs, Polyken Tapes have 
controlled strength—the proper com- 
bination of adhesive and backing. 
You use the controlled strength re- 
quired for your job. It’s done right 
and it’s done without waste. 

The coupon below will bring you 
complete information. 


eeerereeeeereeeeeeeeeee 


Tapes. 


Name 


City 


Company_ 


Street Address_ 


Polyken, Dept. EM-D 
222 West Adams St., Chicago 6, Illinois 


Please send me physical properties and further 
information on Polyken Controlled Strength 


_ Title 


State 


Zone 
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Let Hevi Duty Help You Choose 


66 volts rms maximum. Under thse 
conditions, the no-load d-c output wil] 
be about 77 volts, which is desirable {or 








THE RIGHT SPECIALTY 
TRANSFORMER 


This autotransformer is ; 

used for reduced-voltage starting of 
synchronous and induction motors. 
50, 65 and 80 percent taps are nor- 
mally provided. Terminals 
mounted on the coil or leads. 


may be 


Type SICB, 150 VA, 230/460-115 
volts, enclosed style with a_ built-in 
thermal circuit breaker for overload 
protection. This compact unit 
valuable panel space. 


Saves 


LLL LEE LLL LEAL SE LEE RE IO PA BA RH 


Low-voltage pilot 
light transformers up 
to 600 V primary. 


H:EV1SB-U=-Y. 


MILWAUKEE 1, 


This is just a small sample of 
the broad line of specialty 
transformers built by Hevi 
Duty Electric Company. They 
are available in all sizes with 
any desired primary or sec- 
ondary voltages or frequen- 
cies. All are designed to meet 
or exceed NEMA standards. 


Type SIO, 10 VA, 
primary 110/220 volts 


CONTROL WINDING FILAMENT WINDING 


Secondary 230 volts, Secondary 6.3 volts, 
032 amps, 7.4 VA .3 amps, 1.9 VA 


Write for bulletins HD-499 and 
T-5111 or send us your require- 
ments. 


WISCONSIN 


Heat Treating Furnaces . . . electric exclusively 


Dry Type Transformers 


Constant Current Regulators 
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arc-striking characteristics. 


Selenium rectifier type d-c are welder 
using a 3-phase supply transformer jn 
which the distance between the primary 
and secondary windings is varied to 
control output. Note fan for cooling 
rectifier stacks. (A. O. Smith Corp.) 


The selenium rectifier arc welder is 
primarily intended for industrial appli- 
cations and thus usually is built to 
conform to NEMA Industrial Arc 
Welder Specifications. These specifica- 
tions were formulated prior to the ad- 
vent of the selenium rectifier arc welder 
but can still be applied as a general 
guide in the design and evaluation of 
this newer type. These specifications. 
among other technical details, specify 
that the current rating of an arc welder 
be based upon a 60 per cent duty cycle 
of 6 min “on” and 4 min “off.” More- 
over, the rated current is to be carried 
with a 40-volt are-drop. 

Since the summer of 1950 Interna- 
tional Rectifier has been working close- 
ly with the arc welding equipment 
manufacturers in designs and field tests. 
It has been found that d-c arc welding 
at times imposes severe conditions of 
voltage and current surges. To meet 
these and other difficult conditions in- 
cident to arc welding, International 
Rectifier has developed special alloys 
for front plate electrodes, a new an- 
alysis of cell contact mechanisms, and 
a special rectifier barrier material. 
These factors are all considered in each 
new welder application. 

A typical stack is rated at 100 amp. 
NEMA industrial welder rating, using 
forced air cooling. With such a rating, 
sufficient air must be circulated 
through the stack to limit the cell 
temperature to a maximum of about 15 
C above the ambient air supplied to 
the stack with the additional reserva- 
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THOMAS QUALITY PORCELAIN 


The 1301 line (3%”) furnishes panel instrument 


yilt FO 
D f Hons 
users with the added dependability, the mounting 
facility, and the new economy which CORMAG 


self-shielded construction provides. These instru- nent ST, me ™ Tees — oan Co. 
ments can be mounted on magnetic or nonmagnetic has been making the highest-quality por- 
panels interchangeably, and there is no magnetic celain in hundreds of special shapes, ad- 
intereffect of instruments on. one another when 
mounted in close proximity. For complete informa- : 
= tion, see your local WESTON representative or Today, in out B2nd year, we are ready with 
Se write... WESTON Electrical Instrument Corpora- improved facilities and increased capacity 
ee tion, 614 Frelinghuysen Avenue, Newark 5, N. J. 
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hering to the most rigid specifications. 
nent 


to help you make your products better. 


» In- 
onal Send us your porcelain 
k VS \ e 
s \ roblem...either elec- 
an- Weston CORMAG® Mechanism 2a me ; 
and (shown in combination cutaway and phantom) i trical or mechanical. ee for 
rial. A compact, lightweight permanent F our recommendations. We 
ail magnet moving-coil mechanism, ip . 
7 self-shielded from the effects of 4 will quote you promptly 
ad external magnetic fields. on receipt of model, blue- 
lp. 
sing print or sample. 


ting, 


|) BAe eR. Thomas and Fons Go. 
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PRECISION METAL 


AND DEEP DRAWING 


Quality Components 
and Sub-Assemblies of 


ALUMINUM, COPPER, BRASS, 
KOVAR, NICKEL, STEEL, ETC. 


The Engineering Company can supply 
long or short runs to your exact speci- 
fications on reasonably short notice. The 
most modern metal forming machines per- 
mit mass production methods that assure 
economical unit costs. Micro-precision 
tools, dies and jigs assure accuracy 
on simple or complex designs. 


THE engi neer| ng CO., 27 WRIGHT ST., NEWARK 5, N. J. 
STURBO 


*T.M. registered 


» PLA 





molded nylon 


tion that the stack must not exceed 75 
C cell temperature. The stack makes 
use of the “F” (5 x 6 in.) cell which 
will have a mounting dimension of 
about 8% in. 

Many advantages are attributed to 
the selenium recifier arc welder. |t 
allows the arc welding load to be 
distributed uniformly over a polyphase 
system. There is a high efficiency over 
wide load ranges, which is matched by 
low standby losses as compared to ro- 
tating equipment. The power facto: is 
high and can readily be corrected to 
nearly unity where desired. Low main- 
tenance cost is partly due to the lack 
of moving parts (only the fan and its 
driving motor), but primarily due to 
proper rectifier design and manufac. 
ture. Periodic blowing of air through 
the stacks to remove accumulations of 
airborne dirt is a trivial cost compared 
to the oiling, cleaning and machining 
needed for rotating equipment. 

Here is an example of a selenium 
rectifier application which was scarce. 
ly dreamed of four years ago, yet it 
is now a very large volume application. 
New applications will certainly occur 
as rectifier costs go down and their 
ratings and reliability increase. OOO 


The Patentee Must Be 


The First Inventor 


ALBERT WOODRUFF GRAY 

Jackson Heights, N.Y.C. 

BEFORE ITS AMENDMENT in 1952 the 
patent law required of the applicant fo. 
a patent an affidavit that, “He does 
verily believe himself to be the original 


Plasturbo Blower Wheels give you increased effi- 
ciency, less noise and light weight at less cost! 
Dimensional oo _and uniform concentricity the discovery which he claimed to be 
assure smooth, vi rationless operation. Injection his invention and the further provision 
molded in one piece with metal hub integral of Du- | : . 
Pont’s FM 10,001 nylon for strength and dura- | that it should be a defense in an in- 
bility for wide ranges of temperature under varying fringement action by the patentee, that 
Send Gav caution oF tens conditions. Now being used in automobile heaters, he was not the original and first in- 
now available. For quotations *!F conditioning units, blowers, projectors and many ventor of the thing patented. 


: other applications. : 
send prints or samples. PP Courts however failed to agree on the 


definition of “first inventor,” whethei 
that feature was determined by the 


and first inventor or discoverer.” 
The law also provided that the ap- 
plicant distinctly claim the part of 





discovery itself or by the claims set out 
in the patent application. 
Some years ago a patent infringe- 


ment action was brought involving the 


MAMCO MAMCO 


MOTORS 
MAMCO custom built 
motors are quality 
built and tested for 


SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 


BLOWER UNITS 


Complete blower units. 
We design and manu- 
facture to your speci- 
fications, 


patent of a regulator in the charging 
of storage batteries. The Federal Court 
held that a similar device did not in- 
fringe this patent and based its determ- 


maximum perform- 
once and efficiency. 
Write for complete 
brochure on motors 
ond motor sets today. 


wire leads. Six amp. tion of product for 


capacity at 125 volt prices ination of the “first inventor” on the 
"wy volts. > 


claims in the patent applications of 
these rival inventors. 

“The specifications of a mechanical 
combination patent generally disclose 
a machine consisting of a large number 
of elements, most of them individually 
old in the art.” the court said. “The 


APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


Waster 


ELECTRICAL MANUFACTURING 
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POWERFUL Homelite Model 17 Chain saw being assembled in Homelite 


factory at Port Chester, N.Y. 


Girl assembles chain saw 307 faster 


with RB&W SPIN-LOCK screws 


SPIN-LOCKS hold tight where previous fasteners let go 


Usually production men turn to RB&W SPIN-LOCK screws 
because they need a fastener that won’t lose its grip. 

But Homelite Corporation of Port Chester, N.Y. got a 
lot more value than they expected when they tried 
SPIN-LocKs on their famous chain saws. Regular screws 
plus washers had loosened rapidly under vibration when 
the saws went to work. 

SpIN-LocK cured this problem, of course. Homelite 
reports: “We’ve had no loosening of screws when the saws 
get out in the woods.” And, Homelite goes on, “We also 
found through time studies that we saved an average of 


Check Sweet’s Design File for 
RB&W SPIN-LOCK Catalog 


RB&W 


ONLY 22 LBS., Model 17 Homelite 
Chain saw delivers 3.5 hp — power 
to spare for felling trees 4 feet in 
diameter. Cuts up, down, left or 
right; is easily carried up trees. 


30% in time required to insert and drive the screws — 
giving us lower labor cost and faster assembly time.” What’s 
more, “The average cost of SpIN-LocKs and regular screws 
plus washers is just about the same.”’ Measure of Homelite’s 
satisfaction: the new Model 17 saw uses 79 SpIN-LocKks 
in 16 types and sizes. 

Whether you want a fastening device with a bull-dog 
grip or a way to lower assembly time and costs, an RB&W 
SpIN-LOCK screw could be the answer. It’s easy to find out 
— just write the nearest RB&W office. RUSSELL, BURDSALL 
& WarD Bolt and Nut Co., Port Chester, N.Y. 4.11 


a 


U.S. Pat. No. 2,253,241 


The Tighter, Stronger, Surer Fastener! 


110 YEARS MAKING STRONG 
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SKYSWEEPER 


Our largest, most effec- 
tive protection against 
low flying, high speed 
enemy aircraft — the 
largest (75 mm) cali- 
> ber automatic gun in 
} our army’s arsenal. § 


aa ‘ae ig, 


—and a CARBON BRUSH can operate 
or wreck a great Skysweeper.... 


A tiny brush in the huge program of national defense—but 
how powerful for safety or ruin! Contacts and _ brushes 
developed, like this one, by the Superior technical staff 
hint at our readiness to ferret out your exact requirements 
—to work long and closely with you as your needs demand. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE, CLEVELAND 5, OHIO 
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invention consists in the act of select 

some of these elements for a combi 

tion which constitutes an independ 

entity, serviceable to the art and th« 

tofore unknown. It is always this choi 
of the proper elements in combinat 

which constitutes the invention.” 

The ineptness of this definition of 
“first inventors,” however, became .p- 
parent a few years later. The inventor 
of an acetylene torch set out as a 
claim in his patent application, “Ap.- 
paratus for cutting metals by means 
of gases, comprising a socketed head 
and a unitary removable and replace- 
able tip.” Through oversight this _in- 
ventor made no claim to the discovery 
of a new process. Two months later 
an application for a patent was filed 
in which claim was made to the proc- 
ess. 

In the infringement suit that followed 
the Federal Court said of the first pat- 
ent: “This patent was applied for when 
the art was in its infancy. It is reason- 
ably clear that the patentees at that 
time did not recognize the full value 
of their invention but the fact remains, 
whether they did or not, that they 
happened upon a device which became 
the accepted form, which has displaced 
all others...” 

The Federal District Court followed 
thé path charted by the decisions of 
the courts in the earlier cases. 


Invention Found in the Claims 


“On principle it would seem that the 
claims were the place to look for ‘in- 
vention.’ The disclosure, so far as it is 
only a description of the machine, proc- 
ess or composition, is certainly not the 
invention proper,” continued that court. 
“It does not tell which of the various 
elements disclosed, the patentee selects 
as the combination which it will be 
profitable to follow. Without some such 
selection the art is left without cue for 
omission and must reproduce the whole 
disclosure in all its details. The claims 
alone give any scope to the invention 
and some scope is essential to its value. 
It would seem that the ‘invention’ must 
lie in the act of selecting out of the 
possible combinations which will read 
upon the disclosure, such as are new 
and useful. Therefore the invention 
must be found in the claims and in the 
claims alone.” 

The inventor of this torch, who by 
this decision was granted a_ patent 
on his product and was deprived 
of his process, appealed. Later the 
Circuit Court of Appeals said in its 
affirmance of the earlier decision: “If 
therefore, without regard to any formal 
category of defenses, one considers the 
question whether the statements con- 
tained in a specification but not deemed 
of sufficient importance by the appli- 
cant to form the basis of a claim, 
should be regarded in equity—i.e., jus 
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STURING 


a century of 
experience behind 
the 


SUPERSTRONG 
symbol 


SUPERSTRONG stands for timber reserves...saw mills 
.. veneer mills... wirebound, wooden and corrugated box 
plants... sales offices in many cities. This ownership and 
control of all materials and facilities — plus the tested 
experience and reliability of ONE HUNDRED YEARS 
—assure you of an ample supply of accurately designed 
and correctly manufactured shipping containers at all 


times. Be sure... specify SUPERSTRONG. 


RATHBORNE, HAIR AND RIDGWAY BOX CO. 
1440 WEST ist PLACE + CHICAGO 8, ILLINOIS 





MICA—MICA-MICA 


NEMCOITE—THE OUTSTANDING MICA INSULATION IN THE ELECTRICAL FIELD . . . BUILT UP MICA PRODUCTS... ALL TYPES... FORMS . . . CLASSES 


THE FOREMOST 
- HIGH HEAT MICA 
ELECTRICAL INSULATION 


Y-26 has been first and foremost in the field of 
High-Temperature Mica Insulation for more 
than twenty-five years. It is the recognized 
standard of Mica Insulation in all of the Lead 
ing domestic electric heater appliances. 


Y-26 satisfies all of the 
electrical insulating, 
thermal, mechanical 
and moisture-resisting 
qualities in all condi- 
tions of assembly, oper- 
ation and use. 


i. a 


Fabricated stampings to 
specified dimensions 
and tolerances. 


COVER Ln 


NEW ENGLAND MICA 
COMPANY, INC. 


66 WOERD AVENUE, WALTHAM 54, MASSACHUSETTS 


BOSTON e NEW YORK e BALTIMORE e CHICAGO e CLEVELAND e DETROIT e MILWAUKEE e ST. LOUIS 
PITTSBURGH e SAN FRANCISCO e LOS ANGELES e PORTLAN OREGON e TORONTO, CANADA ee MEXICO CITY, MEXICO 
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tice—as preventing another person from 


> 7 | making the same statement and ground. 
mM DOSSI ble to ' ing a claim upon it before the eartier 
| statement had become public, the an. 

swer is to us plainly in the negative,” 

When this controversy came before 

the United States Supreme Court for 

final determination, Justice Holmes <aid 

in the opinion on which the decision 

of the court was made: “Among the 

defenses to a suit for infringement spec. 

ified by the statute, is that the patentee 

‘was not the original and first inventor 

or discoverer of any material or sub. 

stantial part of the thing patented, 

Taking these words in their natural 

sense as they would be read by the 

common man, obviously one is not an 

inventor if, as was the case here, some. 


‘és 
| 


from 





body else has made a complete and 
adequate description of the thing claim. 


. x ” ed before the earliest moment to which 
t the alleged inventor can carry his in- 
vention back.” 
o. ieee Sar , | Quick delivery on quantities To this he added the conclusion that 
e unusual flexibility of Gries’ die casting technique of 100,000 to many millions set aside the decisions of the two lower 
may answer your small parts problems. With almost NO MINIMUM SIZE: . Rg ee ' ‘ 
unlimited design latitude, your designs—whether sim- | lec Sis courts and euttans She amendme “> 
ple or complex—can be made exactly to your specifi- eee Te: a be made in the 1952 patent law. The 
cations, swiftly, accurately, economically. Cast in zinc | fundamental rule, we repeat, is that the 
World's Foremost 

| 

| 

| 


alloy, in one automatic operation, completely trimmed! Producer of Small patentee must be the first inventor.” 
Let Gries’ engineers solve your “impossible” problems. Die Castings 


> recently amended patent stat- 
Send prints for quotation; write today for bulletin and In the recent]; _ ve ° “ 
ute there is now the provision, A 


samples. 
yerson shall be entitled to a patent 
GRIES REPRODUCER CORP. Se ee 


unless the invention was described 
149 Beechwood Ave., New Rochelle, N. Y. @ Phone NEw Rochelle 3-8600 @ in a patent granted on an application 


Pa sea 2 for a patent filed by another in the 
United States before the invention 
thereof by the applicant for the patent.” 

000 
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adve rtised products P 35 U.S.C.A., sec. 102(e) 


Market Research As an 
S you scan the advertising pages your interest may be Aid To Product Development 
stimulated in various products or services that tie 
in with your development projects and on which you would 
like more detailed information. 


A KEY TO COMPANY SURVIVAL under 
growing competition is the development 





of new product designs and advanced 
sales planning. This conclusion was 
Obey that impulse to send for the bulletins or other | reached at a conference on ee 
S 2 . i © . € , s »¢ r “Nn 
technical literature offered by the advertisers. ment Appraisal of Market Resear 
‘ sponsored by the Midwest Research In 

; oe = ; stitute during March at Kansas City 

The Reader Inquiry Facility on page 237 makes it con- ae 

venient to request data from several different companies The necessity for advanced planning 
and obviates the need for separate handling. | was stressed by D. C. Hooper, manage! 
market planning, Westinghouse Ele 


TI > tcard will serve also to register vour r tric Corporation. 
ne same postcard will serve also to register your request “Leadership will go to the compan) 


for article reprints and for further information on new whose products introduce new ideas 
materials and components described in the editorial pages. and features. As extensive research pre- 
grams continue and business becomes 
increasingly competitive, we can expec! 
the design life of our products to com 
tinue to shorten. Survival in this at 
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Automatic control panels must be reliable . . . not just 
MOST OF THE TIME but ALL OF THE TIME. The fail- 
ure of only one component... JUST ONCE...may a® 
be costly in spoilage and production delay. 
A-B controls continue in first place in dependable 
switching because they are so simple. They have no Bulletin 849 
troublemaking pivots, pins, or bearings to gum up pneumatic timer 
and stick. Their double break, silver alloy contacts ee 
never require maintenance until all contact material 
has been worn away. 
Bulletin 700 Specify Allen-Bradley controls for your machines. 


ae relay Send for the A-B Handy Catalog. 
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Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd. 
Galt, Ont. 
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Pendent type 
oiltight push 
button sta- 
tions avail- 
able with 2 
to 10 buttons 
& pilot lights, 





Open view of 2-button oiltight master station 
showing method of mounting 
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Stop button with 
locking attachment /) 
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Here are a few Allen-Bradley oiltight push button 

units for machine tools that can be used in endless 

combinations. All have a flexible, oiltight diaphragm 

Jog button with between button and contact block to exclude oil or 

tt iar oer cutting fluids from contacts. The silver contacts are 
maintenance free. 


Contact blocks may be 
assembled interchangeably 
with any type of button. They 
are available with 1 NO-NC; 
2 NO-NC; 4 NO-NC; 2 NO; 
or 2 NC contacts. Pilot lights 
of matching design are stand- 
ard items. See the A-B Handy 
Catalog for details. 
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Jog button 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 


In Canada— 
Allen-Bradley Canada Ltd. 
Galt, Ont. Two-button maintained 
contact button 
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Coin slot selector Pilot light 
Transformer type 
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mosphere requires advance product and 
sules planning. 

“Leadership in product design will 
not be created in a vacuum. It will 
originate only from a definite program 
that includes thorough knowledge of 
the functions the equipment is to per- 
form and the conditions under which 
the customer will select and use it. The 
right starting place is for market re- 
search to gain a thorough knowledge 
of the customers’ intended use of the 
products and to define, from the cus- 
tomers’ point of view, what product 
development is needed. Our commer- 
cial problem is to seek the right value 
compromise between superior features 
and price.” 

Speaking for the Maytag Company, 
Roy A. Bradt, vice president, declared 
that their market research department 
was used for three major purposes: 
(1) Sales analysis and market develop- 
ment; (2) sales forecasting and dis- 
tribution analysis; and (3) consumer 
and product research. 

Mr. Bradt described the importance 
of going to the source of all informa- 
tion—the public—which, he said, “sets 
the styles, determines the models, the 
functions and the service required by 
the housewife and indicates unmistak- 
ably the trend of retail buying.” In- 
volved closely with this also, he said, 
was “consumer motivation research 
which tells the manufacturers why 
women will buy some products and not 
others, why they are affected by some 
features and not others, and what in 
the end motivates them to buy one 
product above another.” ooo 


Closed Circuit TV Systems 
Speed Bank Service 


CLOSED CIRCUIT TELEVISION was re- 
cently installed in the Central State 
Bank, Oklahoma City, Oklahoma, and 
the Irving State Bank, Irving, Texas. 
Tellers can verify bank balances and 
signatures remotely and speed with- 
drawal service for depositors, accord- 
ing to J. F. O’Brien of Radio Corpora- 
tion of America. 

The Central State Bank has installed 
a TV Eye camera on the bank floor. It 
is connected by closed-circuit to a TV 
receiver in the bookkeeping depart- 
ment. When the teller places a with- 
drawal check under the camera, its 
image is projected to the receiver. The 
records clerk checks the account’s sig- 
nature and bank balance and relays 
verification to the teller by an intercom 
system. 

The Irving State Bank is a drive-in 
facility and the TV Eye system is used 
to connect two drive-in windows with 
the bookkeeping department, 300 feet 
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What are YOUR pag 


SM LSI can 


meet your exact specifications 


You can order from Precision in an infinite variety of sizes, shapes, 
1.D.’s or O.D.’s and be sure of the finest quality and construction, 
plus uniformity throughout. You can specify kraft, fish paper, ace- 
tate, combinations, phenol impregnation, etc., whichever material is 
best suited to your particular application. 

Precision’s modern high production facilities and rigid manufac- 
turing control bring you all these advantages at lowest possible cost! 

Request samples and Arbor List of over 2000 sizes. 


PRECISION BOBBINS CUT COIL COSTS 


@® Eliminate rejects, waste, loss of time. Order 
i in any size or shape, plain or fitted with leads, 
= slots or holes. Flanges cut to your specifica- 
tion. Ask for samples and bulletin. 
Sales Representatives in: 





New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-321} 
Upstate New York: = Philadelphia, Camden: 

Syracuse, New York, Syractse 4-214I« Philadelphia, Pa., Chestnut Hill 8-0282 








. ro California: 


° Pasadena, California, Sycamore 8-3919 


Canada: 
2555 Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE CO. 


Northern Ohio, Western Pennsyl 
Cleveland, Ohio, Atlantic. t-4 
Indiana, Southern Ohioz ‘gt 
Logansport, Indiano, Logams 





PRECISION 2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 











Red Insulating Varnish 


Here is an insulating varnish that is processed to do 
every job better. 


It gives you unmatched ease of handling because it 
remains in near-permanent suspension that requires 
practically no stirring or mixing. It assures a perfect 
distribution of insulation — plus real economy of use be- 
cause there is no waste of material through settlement 
or separation. 


In addition, Borthig No. 400 Red Insulating Varnish gives 
greater acid, alkali, water and oil resistance — uniform 
and speedy drying — decreased porosity — even color 
spread — unequaled hiding qualities and stronger ad- 
hesion. 


And, because Borthig No. 400 Red Insulating Varnish 
is homogenized, it saves you time. It will not settle in 
drums or cans, except when left for extreme lengths of 
time . . . even then it will mix thoroughly with only the 
slightest agitation. 


SOLVED PROSLEMS are another product we deliver 








away. In this installation, the TV cam. 
era is located in the bookkeeping d+. 
partment, with receivers in each of the 
drive-in booths. Requested signatu;e 
and bank balance information is flashed 
to tellers on their individual ‘1 

screens. O00 


international Standardization 


of Electron Tubes 


VIRGIL GRAHAM 
Rapio-ELEcTRONICS-TELEVISION 
MANUFACTURERS ASSOCIATION 


IN THIS COUNTRY standardization in the 
electron tube field is formulated by the 
Joint Electron Tube Engineering Coun- 
cil (JETEC) with subsequent approval 
of the parent organizations, RETMA 
and NEMA: and by the Institute of 
Radio Engineers. JETEC operates in 
the field of product standardization and 
IRE in methods of test, definitions, etc. 

In the international field we were 
very slow in participating in standard- 
ization work on electron devices. While 
we had been submitting decuments, 
mostly of JETEC origin, and JETEC 
had been cooperating in standardiza- 
tion work with the British Radio Valve 
Manufacturers Association for several 
years, we were not represented at the 
International Electrotechnical Commis- 
sion meetings until 1952. In that year 
it was found that work being carried 
on was of great importance to our inter- 
ests, particularly in the export field. 
As one editor stated succinctly, “Yor 
can’t sell tubes unless they fit the equip- 
ment.” This, of course, means stand- 
ardization to insure interchangeability. 

While JETEC literature was quite 
well known and rather widely used, 
there was little understanding of how 
the JETEC-RETMA-NEMA 6standard- 
ization formulation adoption procedure 
worked. Some preliminary work was 
used as being final with obviously unde- 
sirable end results. An explanation of 
our procedures helped to eliminate 
much of this type of difficulty. 

There was a willingness by IEC dele- 
gates to cooperate with the U.S. view- 
point despite our previous lack of 
participation. In other words, there is 
no difficulty in having our viewpoint 
accepted if we are represented and 
active in the work. There would not 
be the European variants of our tube 
bases if we had been active in IEC work 
earlier. 

Interchangeability is of great im- 
portance to the Western World through 
NATO activities. At Philadelphia the 
work on standardization of tube bases, 
overall tube dimensions, connector caps, 
gages, etc., started at the earlier two 
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Serves a wide variety 
of exacting applications 


Over 50 years of good, practical experience, a 
staff of trained engineers, a modernly equipped 
laboratory and skilled, conscientious shopmen 
give Kopp the ability to supply you with the 
most dependable technical glassware available. 

Whether it be a trim, individually designed 
“bullseye,” a sturdy sight glass or a technically 
perfect lens for traffic or railroad signaling, 
Kopp can guarantee to meet your specifica- 
tions to the letter. Every Kopp lens, color 
filter or roundel, in any size or shape, is en- 
gineered with precision and manufactured 
with craftsmanship. The illustrations on this 
page are but a few of thousands made by Kopp. 

Let us submit ideas, designs and prices for 
your consideration. 





KOPP GLASS, inc. 


SWISSVALE, PA. 
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SFORMERS-- 


* ENCAPSULATED 
* EMBEDDED 


t~~---p Gears of Transformer 


When designing your electronic equipment, con- 
sider the advantages of our facilities to properly 
engineer your transformer components, FELCO 
designed transformers are in great demand 
where size and weight are important factors. 


FROM STANDARD UNITS..... 


POWER © AUDIO © CHOKES ETC. 


From the simplest choke to the most com- 
plex power transformer, available em- 
bedded or encapsulated as shown here. 


TO COMPLETELY ENGINEERED SERIES .... 


A series of FELCO designed transformers 
which have been treated with Westing- 
house Fosterite, eliminating the need 
for expensive hermetic sealing. Impreg- 
nating the transformers with this special 


Rg | 5 


Cast transformers are available for ap- 
plications where size, weight and moisture 
resistance are important factors. 


PULSE © MULTI-PURPOSE © CHOKES ©... 


compound affords greater protection 


against 
humidity and reduces corona. 


This type embedment is par- 
ticularly adaptable to air- 
borne, portable and spe- 
cially designed apparatus 
and equipment. 


Cn O* We GY 
She oO a TL COLT 


7216 CIRCLE AVENUE 


Chicago Phone: 
MAnsfield 6-0766 


MANUFACTURERS OF 


KS Le 


GST TB 


* 
2 
_ 
5 


FOrest 6-4100 


Ove 
SPECIALIZED TRANSFORMERS 








meetings was continued.* Much detail 
material on these was finalized for sub. 
mission. One proposal we did not favor 
was made, that metric dimensions only 
be used in the international standards 
on subminiature tube dimensions. This 
was not acceptable either to us or to 
the British and together we were able 
to have the matter dropped. Ooo 


Abstracted from paper delivered at the 
36th Annual Meeting of the American 
Standards Association in New York, No. 
vember, 1954. 

* For a report on other phases of IEC etandardiza 
tion activity see, “International Standards for Ins 


lation, Motors, Components,’’ Exvecrrican Manurac-. 
rurinc, November 1954, page 126. (Reprint No. 137 


Home Fire Alarm System 
Uses Fused Links 


A HOME FIRE ALARM SYSTEM to warn 
the homeowner of fire and to tell at a 
glance the approximate location of 
the blaze was designed by the Minne- 
apolis-Honeywell Regulator Company. 
The unit consists of a single bronze- 
finished fire alarm panel and up to 30 
fused-link temperature detecting ele- 
ments strategically placed throughout 
the house. A fire in any part of the 
home or garage is detected by one 
of the temperature-sensitive elements 
which energizes the alarm signal. At 
the same time it turns on a light on 
the master panel showing the zone in 
which the blaze is located. 

Styled by industrial designer Henry 
Dreyfuss, the 5-34 x 8 in. panel is 
mounted on a wall where it can be 


Fused-link temperature sensing elements 
(in hand) located throughout a home 
are connected to center panel. 
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NEW 


VINYL-GLASS SLEEVING 


*BH Non-Fraying Fiberglas 
Sleevings are made by an ex- 
clusive Bentley, Harris process 
(U.S. Pat. No. 2393530; 
2647296 and 2647288). 
“Fiberglas’’ is-Reg. TM of 
Owens-Corning Fiberglas Corp. 
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Now in production BH Vinyl-Sil 8000 
— the first major improvement in vinyl 
glass insulation in five years. By combin- 
ing stabilized organic resins with those of 
the silicone group, BH Vinyl-Sil 8000 
offers unequaled heat resistance and non- 


corrosiveness. Look at these features . 


e High dielectric . . . 8000 volt minimum 


short-time dielectric breakdown. 


Non-wicking . . . No entrapped mois- 
ture in the sleeving to impair the effec- 


tiveness of the varnish impregnation. 


Heat endurance . . . Remains flexible 
through exposure to 130° C for 2000 


hours, and the tests are still going on. 


Ah 8 
on! } 


Non-corrosive within operating tem- 


peratures. 


Meets all requirements for Class B-A-1 
insulation under ASTM and NEMA 
Specifications. 


Meets all performance requirements 
for Mil-I-3190. 


You owe it to your product to investigate 
the advantages of insulating with BH 
Vinyl-Sil 8000 Sleevings . . 


data sheets and samples today. 


. write for 


BENTLEY, HARRIS MANUFACTURING Co 
1204 Barclay St., Conshohocken, Penna. 


BENTLEY, HARRIS 


TUBINGS - 
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You by-pass 3 out of 5 basic produc- 
tion steps .... cut costs 15 to 20 per 
cent or more when you use the 
Nickeloid Method of producing 
plated metal parts and trim. That's 
because Nickeloid Metals are PRE- 
plated in durable, uniform finishes 
of chrome, nickel, copper or brass; 
require no cleaning, plating or 
polishing.* And you don’t have to 
pamper these versatile metals to re- 
tain their beautiful mirror-like finish- 
es. Stamp, blank, bend or draw .. . 
they fit right into standard produc- 
tion techniques. 


FABRICATE 


The Nickeloid Method eliminates 


three costly steps 


\ No cleaning, plating, polishing. 
Just fabricate and assemble. 2 
steps instead of 5! Nickeloid 

4 . . 
Metals are also available with 
. Mar-Not protective coating, a 
as nest \ fabrication and handling aid. 

*Pre-plated to base metals of steel, zinc, cop- 


per, brass and aluminum. Available in sheets 
and coils, interesting patterns and finishes. 


NICKELOWFN 


SEND FOR SINCE 1898 
FREE SAMPLER-SELECTOR 


In handy slide-chart form, gives 
specifications, finishes and typical 
uses of Nickeloid Metals. 8 metal 
samples. Request yours, on your 
company letterhead. 


Sales offices in most principal cities 


readily seen and heard. It is shown in 
the accompanying photograph. 

It is designed for three zone circuits 
each of which can be connected to 
as many as ten detecting elements 
Typical zone arrangements might in 
clude basement and garage, first floor 
and second floor, and attic. The button- 
like sensing elements are mounted in 
the ceiling or high walls where they 
can sense abnormal rise in temperature. 
Normally, the elements activate the 
alarm circuit and turn on the warning 
light at 140 F. High temperature types 
(175 F) are available for installation 
in furnace rooms, attics and other areas 
where higher temperatures are nor 
mally maintained. O00 


Unplasticized PVC 
for Blower Construction 


CORROSION RESISTANCE of unplasticized 
polyvinyl chloride dictated its use for 
this blower. In addition to corrosion 
resistance, the all-plastic construction 
provides a lightweight advantage. This 
facilitates handling and installation. 
The all-PVC impellor blade has an 
aerodynamically balanced spinner cap. 
Drive shaft, pulley, belts and sealed 


All-unplasticized PVC blower. 


bearings are totally encased. The 14-in. 
model (illustrated) has a 34 hp motor. 
3-phase or 1-phase on request, mounted 
on a steel pedestal. A protective coat- 
ing may be applied to the steel pedestal! 
if required by the presence of a corro- 
sive atmosphere. Several other sizes are 
available, all constructed from unplas- 
ticized PVC. 

Blowers are made by Industrial Plas- 
tic Fabricators, Inc., Norwood, Mass. 













an AIR engineering FIRST 
ANGLE WRENCH 
with unmatched Torque Control 


Ingersoll-Rand introduces a brand new concept in torque control in angle 























wrenches. This sensational new development shuts off automatically and 
completely—it does not continue to build up torque. 

The New Torque Control Angle Wrench runs series after series of 

nuts or cap screws to the same tightness . . . eliminates the 
inaccuracies of former angle wrenches. 


® Easy Adjustment—quickly and easily adjusted to pro- 
duce any torque within the selected range. 


® More Durable—than any previous angle type 


OO wr See SE lee 


nut runner. New ‘valve type” torque control 
mechanism is less vulnerable to wear... 


more economical to maintain. 


® Minimum Torque Reaction—trans- 
mitted to operator, regardless of 


torque setting ... for the life of 
the tool. 
® Seven Sizes — to choose 


from—torque range from 


5 to 90 foot pounds. 


size 38MT Ask your Ingersoll-Rand AlRengineer to demonstrate the 
new I-R Torque Control Angle Wrench .. . phone him today 
. or write for more information on this new development. 


.. Ing ersoll-Rand. 

























































































































































































































































































































Multiple Reprint on 


Printed Circuits 


Re a continuing program, the editors of ELECTRICAL MANv- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint of parts design, application, 
and advanced fabrication and assembly methods, including au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, “Printed Cir- 
cuits.” Booklet is 8% x 11 in., and includes each article in 
complete form with all original illustrations, schematics and 
diagrams. Subjects include: 


Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver paste applied by silk screen 


on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 


Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of insulating sheet connected by 


eyelets as solution to cross-over problems; eyelets used for mounting 
components. 


Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 
Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 

Three Metallized Techniques for Component Design, February 1949, page 


120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 


module design for reduction in size, weight and complexity of electronic 
design. 


Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 


of functional subassemblies, providing better reliability and decreased 
maintenance. 


Mechanization of Wiring—Key to Automatic Assembly, January 1953, 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 


Printed Circuit Assemblies by Automatic-Machine Systems, March 1953, 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 


British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 


All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 
backed connector system combined with printed circuits chassis ele- 
ments eliminates connectors and most hand wiring. 


Portable Radio with Printed Circuit, July 1953, page 139. Admiral 
portable radio uses a photo-etched circuit pattern on a copper-faced 
phenolic-paper laminate. 

Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 
commercial and experimental design and fabrication services; survey of 
materials used, end-product specialties, and design information. 


Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


e Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 


Solving Dynamotor 
insulation Problems 


(Continued from page 120) 





2. Somewhat slippery surface was 
great aid in inserting into slot cell. 

3. Eliminated the welding of clot 
when guillotine cut, thereby speedin 
cutting operation. 

The premium price was offset by the 
saving in labor time required for visual 
inspection, cutting and inserting into 
slot cell. As an added advantage, di- 
electric properties were found superior. 

The dynamotor armature incorpo- 
rated 15 cells. The primary cell utilized 
0.010 in. glass-fiber-Mylar and three 
pieces of 0.005 in. glass-cloth silicone- 
mica cloth were employed to insulate 
the secondary windings. The secondary 
coil was of the mush-wound type com- 
posed of 5 wires and 30 turns. A fiber 
wedge was then used to hold the in- 
sulation within the cell. 

To date no failures have been at- 
tributed to the insulation system. 

The glass-fiber silicone-mica cloth 
(MGS) is made by Mica Coated Prod- 
ucts Co., Salem, Mass. The parent com- 
pany, Cottrell Paper Co., Fall River, 
Mass., makes the glass-fiber glass- 
Mylar insulation (Copalam). O O O 


Aluminum Brazing Sheet 
Reduces Fabrication Costs 


(Continued from page 133) 





removal solutions through this filling 
tube. 

The tank top or hood is drawn from 
Alclad (one side) 3003-0 so that the 
cladding will be in contact with the 
water. One-side cladding is employed 
because in the sheet gages used (0.032 
to 0.060 in.) the thickness of the clad- 
ding layer for one-side standard Alclad 
3003 is greater than that of the in- 
dividual layers on two-side Alclad 
3003 sheet. This thicker cladding 
minimizes diffusion of the zinc from 
the coating during brazing. If the 
outer surface were clad and a buffing 
operation were required, it would be 
possible to polish through the cladding 
and produce a faulty finish. 

A hole through the tank for a 
thermostat control rod is provided by 
a tube brazed to both top and botom of 
the tank. Metal for the joint at the 
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Now with new, improved gear reduction 4 
for radial thrust and overhanging loads « _ 
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WIDE RANGE OF APPLICATIONS , ‘ : css 
FOR NEW BARCOL Here’s a new line of Barcol geared motors designed for applications 
TYPE DYAZ GEARED SMALL MOTORS involving overhanging or radial thrust loads. 
am The new Barcol DY AZ open-type geared motor offers extra ruggedness, 
? Vending Machines 5 quietness, and dependability. Double-supported gear shafts run in 
se JS sintered bronze bearings which are assured long-life lubrication through 
he Chart and Pen Drives extra large oil wicks. Uses heavy duty gears and output shaft. Helical 
he pinion and first gear step provide quieter, smoother performance. Frame 
ed Timers plates are of anodized aluminum with four mounting bolts extending 
32 micaaninis through the front plate. 
a san ald i This advanced type Barcol geared motor is available in gear ratios from 
e Office Machines 4:1 to 30,000:1. Starting torques up to 75 Ib-in. Your choice of syn- 
¥ chronous or non-synchronous unidirectional motors, or non-synchronous 
ng Telemetering Equipment reversible motors. 
. i a Get the complete story now—write for new illustrated Bulletin F-6841 
c ' on Barcol DY AZ Geared Motors. 








TV Tuners 


be 
a Barber-Colman Company 


Dept. P, 1203 Rock Street, Rockford, Illinois 


Slide Changers 


by 
of 


he 


X-ray Machines : : 
Small Motors « Automatic Controls «. Industrial Instruments . Aircraft 


Controls « Air Distribution Products »« Overdoors and Operators .« Molded 
Products «+ Metal Cutting Tools .« Machine Tools « Textile Machinery 





And many more 
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FILTOR S, inc. 
SUEY 


ACTUAL SIZE 


The Smallest 
6PDT 
Subminiature 
Relay 
Available 
Today! 


MOUNTING STYLES 
TO MEET ALL 
YOUR REQUIREMENTS 


Filtors, Inc. is a major sup- 
plier ef subminiature 6-pole 
and 4-pole relays. Our facili- 
ties are now utilized 100% 
for the development and pro- 
duction of relays of the high- 
est quality. 


Outstanding 
Features 


COMPACT 
RUGGED 
LIGHTWEIGHT 
ROTARY MOTOR 


Precision built, with hy- 
drogen annealed parts. 


5. LONG LIFE 


Also available in LATCH- 
ING construction, electrical 
reset, in contact arrangements 
up to and including 4PDT. 
This relay is the same as 
shown above, except for the 
number of terminals and the 
height of the enclosure, which 
is 4%” greater. 

Meets or exceeds require- 
ments of MIL-R-5757B. 


send for NEW CATALOG | today 


lp 30 Sa i iv 
_ 30 Sagamore Hill Drive 
| FILTORS, Inc Port Washington, L.I., N.Y. 


| Please send us your NEW CATALOG on | 
| Subminiature Relays. 


| NAME 

| TITLE 

| COMPANY 
| Y 





bottom is fed from the brazing alloy 
sheet cladding; the joint to the hood 
is supplied with a brazing wire ring. 
Bare 3003 alloy tube could be used at 
a saving over the use of Alclad (out- 
side) tube if its wall thickness is 
increased sufficiently to eliminate cor- 
rosion failure. To permit self-jigging of 
the assembly, one end of the tube is 
flared before assembly and then put 
through the hole in the hood. A ring 
of brazing wire is placed around the 
tube and fluxed, as are all other joints 
inside the tank, before installing the 
tank bottom. The exposed end of the 
tube is staked in a small press to hold 
the assembly together for brazing. 

Special Techniques With Aluminum. 
Depending on the design, the thickness 
of aluminum sections should generally 
be increased slightly over those used in 
a comparable brass or stainless steel 
design. Since the assembly leaves the 
brazing furnace fully annealed, any 
increase in metal thickness will add 
to the dent-resistance of the tank. A 
thicker-wall tank also adds to the re- 
sistance to perforation by corrosion, 
since the increased thickness provides 
both a thicker core metal section and 
more cladding. Even with an increase 
in gage as much as 40 per cent (which 
will provide an aluminum section equal 
to the stiffness of stainless steel and 
better than that of brass), aluminum 
provides a 50 per cent saving in weight 
over these two materials, as well as a 
cost saving of about the same amount. 

Aluminum parts can be_ produced 
on tools used for other materials. Press 
forming tools should be highly polished 
for working aluminum, and this should 
be done before the changeover, to 
eliminate the possibility of dissimilar 
metal pickup from the tools. Brass 
particles embedded in an aluminum 
surface, for example, can act as the 
cathode of a cell and thus promote 
rapid perforation of the tank. Another 
consideration in comparing the forming 
of aluminum to brass or stainless is 
that aluminum requires more lubrica- 
tion on the same draw. 

Steam irons used in certain localities 
may develop scale formations in the 
tank which will eventually affect the 
efficiency of the irons through impair- 
ment of thermal conductivity. Two 
suggested scale removal solutions which 
should be used cold are: 5 per cent 
sodium hexametaphosphate, and 70 per 
cent nitric acid. A _ solution which 
should be used hot is 5 per cent boric 
acid. The manufacturer should provide 
such suggestions with the iron. O O O 


Certain of the materials mentioned, as 
well as basic steam iron designs, are covered 
by United States patents, and those con- 
cerned with steam iron design should make 
investigations before proceeding with actual 





the new 
Pyramid 


molded tubular 
paper capacitors 


are made with 


* 


MR* RESINS 


The Pyramid “Imp” is another of the 
outstanding capacitors protected 
with electrical-grade Marco* Resin 
plastic to assure superior perform- 
ance and long service life. 


HIGH TEMPERATURE RESISTANCE. The 
“Imp” has an operating temperature from 
—40° C. to over 100° C. 


MOISTURE RESISTANCE. Molded resin im 
pregnated capacitors have high resist 
ance to the effects of moisture. 


INSULATION RESISTANCE. 2000 meg 
ohms per microfarad (or 10,000 megohms 
per unit). 


POWER LOSS. Measured at 25° C.,""Imps 
will have a power factor of not more 
than 1%, 


LIFE EXPECTANCY. Designed to withstand 


an accelerated life test of 250 hours at 
150% of rated voltage at 100° C. 


For premium performance, the lead 
ing manufacturers of capacitors use 
Marco Resins produced by: 


Celanese Corporation of America 
Plastics & Resins Division 

290 Ferry Street, Newark 5, N. J. 
Canadian affiliate, 

Canadian Chemical Company, Ltd. 


Montreo ang oronto. *Heg ot () 





ways 


COST -SPACE -CAPACITY 


SAVE DOLLARS ON INITIAL COSTS 


With 9 magnetic starters to select from you won't have 
to throw away money on expensive starters that are too 
large for the job. You save on one or a dozen starters... 
up to 25 % in starter costs. For proof, compare prices of 


the Furnas Electric series YE starters with average size 2. 


TROLLERS ... 


Me s50 net ele from 1 to =~ CONSERVE VALUABLE SPACE 


Furnas Electric makes more stock sizes of starters in the 
1-50 hp range than any other control manufacturer. By 
selecting the exact size starter for your service require- 
ments you'll pick a starter that is more compact. Ona 
10 hp application, for example, you would select a type 
YE starter instead of the size 2 starter that is about 40% 
larger. 


MATCH YOUR STARTER TO THE JOB 
E SWITCHES ... 


: Many in-between sizes in the broad Furnas Electric starter 
p, 110-550 volts, for automatic i : 
motors on air compressors line will help meet most of the full range of your control 
er- requirements. Now you can pick a motor control that is 
best suited for the particular service conditions’. .. with 
no wasted capacity. 


PUSH BUTTONS... 


wrap-around covers for easy wiring, 
sturdy die cast ends, up to 9 units 
high. Individual buttons for front or 
back mounting. 


Furnas Electric Company offers over 2700 
items of motor control. Included are Foot 
Switches, Master Switches, Limit Switches, 
control panels and other special controls for 
all industries. 


Send for your copy of the 140-page 
Furnas Electric catalog today. 

Write to Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois 
or contact your nearest Furnas 
sales representative. 














Baker contacts, made of plati- 
PM CLC SLM COLO LC 

alloys, give the unvarying 

performance so necessary with 
UTM S teem el ) LeLCe Les 

and instruments . . . Only metals 
of the highest purity are used and 
NSC CIRC C LLC tm 


insure the finest of finished products. 


msm et a OL 
contact metals and types of contacts 


is available and can be 


supplied in practically any specified 


dimension to suit special 


requirements. 


COME CCR me 
prompt, courteous attention. 


& COMPANY, 1 


PRECIOUS 
METALS 
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Metal Statistics 


Copper consumers faced little relief as price pres- 
sure continued to mount. Aluminum outlook was 
pictured as getting slightly better from a supply 
viewpoint. Lead and zine consumption may be up 
in 1955. The steel rate held at around 92 per cent 
of capacity. 


COPPER—Copper consumers, looking for a ray of hope, 
found very little to be happy about during the past month. 
It’s true that the Rhodesian strike was settled and that 
means that production will be resumed and more copper 
will be available. But, and it’s a big ‘but,’ there are still so 
many problems surrounding the copper picture that con- 
sumers who anticipate an easing of the price situation are 
only indulging in wishful thinking. 

Here are some straws in the wind: (1) While domesti 
producers have been holding to their 33.00c. a |b price, 
delivered Valley, sales in the outside market have been 
made at levels several cents over that figure and that’s a 
conservative estimate. (2) Copper scrap, a sensitive barom- 
eter, has been sold at 33.50c. a lb. On that basis, roughly, 
the price of refined copper should be 38.00c. but, of course, 
some of the higher priced scrap has gone for special con- 
version deals. (3) The London market has been showing 
little sign of coming down from its stratospheric level of 
around 43.00c. (4) Chile has sold out all of its August 
metal and was asking 39.00c. for its September metal in 
Europe. It is understood that the Chileans want a 36.00: 
price from the United States. (5) While the Rhodesian 
strike was settled, there are threats of strikes in Chile and 
there was a short walkout at Kennecott’s Chino properties. 

These indicators are not calculated to reassure those 
electrical manufacturers who have not been able to get 
even a portion of the copper they need. Some token relief 
was granted copper consumers when the DPA alloted another 
8000 tons from its special reserves but, actually, that’s only 
a drop in the bucket. On the other hand, wire mills in- 
creased their prices for wire and cable 1.12c. to 1.58c. a |b 
Brass ingot prices were advanced 1.00 to 3.50c. a lb. 

Despite the stringency of the supply situation, some pos- 
sibility that the situation may eventually brighten made 
itself felt in the action taken by the Commerce Department 
to restrict scrap copper exports about 331% per cent fo! 
April-May. And consumers were somewhat encouraged by 
a statement made by the vice president of a leading coppe! 
smelting company that copper production capacity is being 
greatly increased and that, “in the long run supply wil! 
catch up with demand.” 

Statistics-wise, the situation was reflected in the drop of 
copper stocks in the hands of producers in February to 
44,579 tons, lowest since last November and a drop of 1403 
tons from January. Refined copper production showed little 
change, totaling 123,162 tons in February. Deliveries to 
domestic consumers totaled 108,503 tons, as against 113.919 
tons in January. 

As we went to press, it was reported that meetings had 
been arranged in Washington between the wire mills, bra-s 
mills, copper producers and the Commerce Department. !t 
was believed that the brass mills and wire mills, as well as 
the producers, will ask for some steps to relieve the present 
tight supply situation. 


LEAD AND ZINC—A leading lead and zinc producer has 
estimated that consumption of both metals will be higher 


ELECTRICAL MANUFACTUR!\G 





hose 

get 
plief 
ther 
only 
; In 


i lb. 


pos 
rade 
nent 

To! 
1 by 
ppel 
eing 
will 


p of 
y to 
1403 
little 


9.49 


VA 


Shs ; 
ELE . « for Built-In 


DEPENDABILITY! 


There is a reason why more and more manufacturers are specifying 
Lima Electric Motors as an integral part of their original equipment. 
LIMA means built-in dependability in motors that incorporate the 
latest advances in motor design. The next time you specify a 
motor—standard or special—for your machine, call on LIMA for 
immediate and personal service. Write today for new brochures 


on Lima Industrial Motors ... 14 to 150 Horsepower. 


THE LIMA ELECTRIC MOTOR COMPANY 4774 Findlay Road, Lima, Ohio 


Representation throughout the U. S., Canada & abroad 


FIRST ...FOR MOTORS... DRIVES... GRINDERS 
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... America’s Leading 


Manufacturers Do!... 


RELY ON Gi's quarter of a century of 
design leadership to produce the best motor 


for the job. 


COUNT ON GI engineering facilities to 
help you in the development of specific motors 


for special applications. 


DEPEND ON GI! production know-how to 
speed your products down the line profitably, 


and on time! 


NEW MODEL & 
4-pole, 4-coil shaded pole 
AC Induction Type 


NEW MODEL €E€ 
4-pole, shaded pole AC 
Induction Type 


NEW MODEL F 


2-pole, shaded pole AC 
Induction Type 


Write for complete 
specifications and 
quantity-price 
quotations! 


tHe GENERAL INDUSTRIES co. 


2-pole, shaded pole AC 
Induction Type 


MODEL C 


2-pole, shaded pole AC 
Induction Type 


MODEL D 
4-pole, 4-coil, shaded pole 
AC Induction Type 


e 


MODEL 
2-pole Capacitor Reversi- 
ble Type, AC only (for 6, 
12 or 24 volt) 


DEPARTMENT GL « ELYRIA, OHIO 








this year. He said that lead use may reach 1,200,000 tons 
and zinc use, 950,000 tons, representing an increase of 1|( 
per cent. 

Consumers were not encountering too much difficulty jy 
securing supplies of both lead and zinc, although here ad 
there trouble spots existed, such as in high grade zinc. Zi), 
demand has been holding up fairly well and while the anti: j- 
pated higher prices never materialized, it was indicated t})at 
some sellers were not anxious to sell their metal too ja; 
ahead. The price was still 11.50c. a lb East St. Louis. \s 
for lead, it has been moving at a brisk pace with not too 
much change. February business was slightly below that 
of January. The price held at 15.00c. New York. Early in 
March, the GSA again came into the market for tonnages 
of both lead and zinc and while the actual amounts bought 
were not known at time of publication, it was believed that, 
at least in lead, the tonnage purchased was smaller than in 
February. 

Zinc reserve in February was down to 96,156 tons, or 
20,995 below that of January while shipments were 80,016 
tons, a gain of 9153 tons. February output was 78,969 tons. 
as against 86,076 tons, however, February is a shorter month. 
The drep in stocks caused some concern among consumers. 
The high rate of stocks, according to industry sources, has 
in good measure been holding the zine price at a steady 
level. 

U.S. production of refined lead in January (latest figures 
available) amounted to 44,780 tons, or 1726 tons below the 
December figure of 46,506 tons. Shipments of refined lead 
reached 40,451 tons, against 37,017 tons in December. Stocks 
in the hands of producers amounted to 84,882 tons, com- 
pared with 92,719 tons at end of December. With stocks at 
the lowest point since last August and production off, lead 
consumers also saw some danger signals. 


ALUMINUM—Those consumers who have been up against 
the problem of securing adequate supplies of aluminum 
were heartened this month by various reports that more 
aluminum will be available as the year goes on. A report 
out of Washington indicated that the Office of Defense 
Mobilization was discussing the possibility of a third round 
of expansion of the basic aluminum producing capacity as 
a result of the continuing high demand. It was indicated 
that the current shortage of aluminum has been further 
aggravated by reports that the level of U.S. imports from 
Canada is decreasing because of heavier shipments to 
Europe. 

The whole problem of exports remains vital to consumers 
of aluminum. In a market where secondary aluminum ingots 
are more than 6.00c. over the price of primary aluminum, 
and in which smelters of the metal contend that they are 
hampered because of heavy movement of scrap to European 
buyers, there is bound to be an accent on the export prob- 
lem. The die casting industry has petitioned Washington 
to set quotas on aluminum scrap exports and this was later 
echoed by primary producers and smelters. Thus far, Wash- 
ington has not acted but it believed that with copper scrap 
restrictions as a precedent, aluminum scrap may also be 
curbed export-wise. Some observers believe that this will 
aid the situation to a very great extent. 

Long-range plans are encouraging. Most aluminum pro- 
ducers predict greater activity and larger production sched- 
ules this year but the immediate situation remains tight. 
Pricewise, however, there has been no change, with 30-lb 
ingot 99 per cent plus at 23.20c. 

Output of aluminum in February totaled 232,471,961 lb, 
a decline of 23,934,787 lb from the longer month of January 
which had set a record of 256,406,748 pounds. For the first 
two months of the year, aluminum production amounted to 
488,878,709 pounds, an increase of 35,419,716 pounds ove! 
the 453,458,993 pounds produced in the corresponding pe- 
riod of 1954. 


ELECTRICAL MANUFACTURI\' 





ith. 
PTs, 
has 
ady 


res 
the 
ead 
cks 
om- 
5 at 
ead 


inst 
1um 
lore 
port 
nse 
und 
oe 
ated 
ther 
rom 

to 


ners 
gots 
jum, 
are 
ean 
rob- 
yton 
ater 
ash- 
crap 
» be 


will 


pro- 
hed- 
ight. 


0-Ib 


| Ib, 


Als O 8 and 6 Channel Systems 
for recording analog computer outputs, 


or other applications where 1 
volt/cm sensitivity is usable. com- 
plete eight-channel system shown 
comprises four Model 150-2000 
Dual Channel DC Amplifiers and an 
eight-channel' Recorder Assembly. 
Each Dual-Channel Amplifier is 
complete with common power supply. 
(The six-channel version is identical, 
except for two less galvanometers 
and one less Dual- Channel Amplifier.) 
Also four channel models. 


Write for catalog material on any 


Sanborn "150" Recording System 
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CHANNEL «150° series 


OSCILLOGRAPHIC RECORDING SYSTEMS 


addition to 


Channel 
Models 


hese new additions to the “150 family’’ follow 

the original “150” design concept which permits 
rapid change-over from one set of recording require- 
ments to another by means of interchangeable, 
plug-in type preamplifiers. 

The Model 158-5460 eight-channel system (upper 
left photo) consists of an eight channel recorder 
assembly and eight Driver Amplifier-Power Supply 
units. To this basic assembly the user adds any 
combination of Sanborn “150” plug-in preamplifiers 
to meet his requirements. Each channel provides a 
4 cm deflection. 

The six-channel system (156-5460) has the same 
basic assembly, except for two less galvanometers 
and one less Driver Amplifier-Power Supply unit 
in each cabinet. Each channel provides a 5 cm 
deflection. 

Both systems offer: nine chart speeds (0.25 to 
100 mm/sec.); exrlended frequency response; wn- 
proved regulated power supplies; individual stylus 
temperature control for each channel; improved 
control of input signals by 1, 2, 5, 10, 20, ete. 
attenuator ratios; controls for timing, manual and 
remote coding. 


SANBORN SI@W COMPANY 


CAMBRIDGE 39, MASS. 





All these products are made better 


with Dylene* Polystyrene 


REFRIGERATOR DOOR LINER — Big moldings 
like this liner are easy to make when you use 
Dylene impact resistant polystyrene. 





LIGHTING FIXTURE COMPONENT—"Evenglo” 
Polystyrene by Koppers is fine for use in light- 
ing fixtures and illuminated signs. Its formu- 
lations can be controlled to give the exact light 
diffusion and transmission you need. 


INDOOR-OUTDOOR THERMOMETER-—It’s easy 
to read the temperature through this trans- 
parent covering made with Dylene Polystyrene. 
This plastic is ideal for display packaging, too. 





MEDICAL BLOOD SET—High heat resistance, 
light weight and resistance to breakage made 
Dylene Polystyrene the right choice for this 
all-plastic blood and plasma infusion set. 


RADIO CABINET—Many appliance housings are 
made with Dylene Polystyrene because it is 
light weight, easy to clean, and has a smooth, 
attractive finish. 


MODEL RAILROAD CARS—Dylene Polystyrene 
can be molded into the most intricate shapes 
with fine engineering detail. Models and toys 
made with Dylene please kiddies because they 
look like the real thing. 


A TREMENDOUS VARIETY Of products can be made 


better with Dylene Polystyrene—tumblers and trays, type of Dylene and you will get such qualities as high 
children’s trucks, planes and dolls, battery cases, air impact resistance, low water absorption, dimensional 
conditioner grilles, radio cabinets and television masks. stability, high heat distortion. 

All of these products are tough, durable and may 
come in all the colors of the rainbow. 


on the function of your product. Choose the right 





Chances are Dylene Polystyrene can improve your 
product or reduce production costs. A Koppers engi- 
Koppers makes a full line of different types of neer can give you technical assistance in selecting the 
Dylene Polystyrene—each featuring a different com- proper Dylene polystyrene for your product. Write us 
bination of desirable properties. Your choice depends today for more information. 


*Koppers Trademark 


rN ' 
KOPPERS 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-45, PITTSBURGH 19, PENNSYLVANIA 
SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + ATLANTA - CHICAGO ~+ DETROIT » LOS ANGELES 
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TIN—The tin price held to a fairly steady level during the 
past month, although there were indiv idual fluctuations. The 
price in mid-March was 90.75c. as compared with 90.25c. 
in mid-February. It was reported that Malayan production 
in 1954 had hit 60,691 tons, the greatest output since before 
World War II and 8 per cent over 1953. 


NICKEL—The International Nickel Co. of Canada increased 
its price of nickel 1.le. per lb in Canada to 62.50c. a lb. The 
boost was attributed to the recent decline in the value of 
the Canadian dollar in terms of the value of the U.S. dollar. 
But in the United States, the price of nickel was unchanged 
at 64.50c. a lb. Domestic nickel consumption in December 
was | per cent below November but imports increased about 
6 per cent. 


COBALT——For the fifth successive year, free-world produc- 
tion of cobalt has increased to set a new high of 14,500 
short tons in 1954, a gain of 7 per cent over 1953. Consump- 
tion in the U.S. was 7,350,000 pounds, a decline of 32 per 
cent from 1953 and the smallest since 1949. The loss resulted 
chiefly from the decline in the use of cobalt in high-tem- 
perature alloys. The price of cobalt was unchanged at $2.60 
per lb. 


MOLYBDENUM—Production of molybdenum concentrates 
in December was 11 per cent less than in November but was 
12 per cent above the average monthly rate for the first 1] 
months of 1954. Consumption of concentrates and shipment 
of molybdenum products increased 7 and 30 per cent 
respectively. The price of molybdenum remains at $3.00 per 
lb. for the 99 per cent grade. 


ANTIMONY—Smelter production of primary antimony de- 
creased 27 per cent during the fourth quarter of 1954 to a 
low of 1700 tons. The year’s output, however, was 8500 tons, 
an increase of 20 per cent over 1953. Domestic mine pro- 
duction in October-December was unchanged from the 200 
tons produced in the third quarter. Consumption was also 
down in the fourth quarter and total yearly consumption 
was off 21 per cent. The price of antimony (9914%) held 
t 28.50c. a Ib. 


SILVER--The price of foreign silver in New York was 
advanced in mid-March 4.50c. an oz from 85.25¢ to 89.75c. 
and then dropped back to 88.50c. by Handy & Harman, 
leading silver dealers. The former 85.25c. price had held 
for two years since January 1953. Indications are that 
the current strength in silver is a result of the reported 
sale of 17.000.000 oz by the Bank of Mexico to Saudi Arabia 


for coinage purposes. 


STEEL—The steel operating rate continues at 92 per cent of 
capacity, calculated to produce 2,232,000 tons. This, in itself 
is indicative of the current healthy state of the industry. If 
more is needed, reports of difficulties in meeting heavy 
demand for sheets, plates, etc., only reinforces the opinion 
that the steel industry is moving at a peak. Steel companies 
have had to put on more open hearths and to fire more 
blast furnaces in order to meet the rapidly mounting rate 
of consumer demand. 

More finished steel was shipped from mills to the auto- 
motive industry in January than in any prior month. The 
total was 1,559,774 tons, equal to 26.9 per cent of total 
domestic shipments. It was roughly 11.000 tons more than 
was shipped in December. 

Steel mills were encountering difficulties in securing good 
quality scrap steel and were asking Washington to place 
some restrictions on scrap moving outside the U.S. to for- 


eign consumers. 00 O 
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FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 
bars+structurals+plates+ sheets & strip 
tubing « reinforcing, etc., + also machinery & tools 


Joseph T. Ryerson & Son, inc. Plants at: New York « Boston «+ Philadelphia « Cleveland 
Charlotte, N.C. «+ Cincinnati * Detroit «+ Pittsburgh - Buffalo «+ Chicago 
Milwaukee + St.Louis + Los Angeles «+ San Francisco « Spokane « Seattle 





PLASTIC MOLDED KNOBS 


FOR INSTRUMENTS, APPLIANCES, ETC. 
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From Stock Molds « No Tool Charge e Fast Delivery 


Huge selection of shapes, sizes and colors available from Rogan’s 
stock molds. No tool charge, fast delivery. Markings can be 
branded to your specifications. Save time, save money, use 
Rogan’s stock molded plastic knobs. Send for free catalog. 


ROGAN BROTHERS 
8027 N. Monticello Ave., Skokie, Illinois 

















Model A-7 
Bi-Metal Type 


bere ate dL) 
te bey | 
Mode! B-200, End Mounted 


Conduction or Bi-Metal types 


for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
Makers e Deep Fryers e Ironers e¢ Hot Plates, etc. 


WE BELIEVE that the mass production of a 
uniform and reliable appliance thermostat de- 
mands the concentrated efforts of specialists 
in both design and productior. 


At AMERICAN GENERAL, we make appliance 
thermostats ONLY. Our basic designs and pro- 
duction techniques, developed through years of 
specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 


DESIGN DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 
application) at 115-230V. Angle of Rotation: 180°, 270°, 
310° are standard; others as required. Write for detailed data 
sheet. 


i 
Our quarter-century experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 
collaborate with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 
Note: We DO NOT manufacture appliances—only the thermo- 
stats that are used in the appliances). 


G-E Executives Discuss Social 
implications of Automation 


AUTOMATION can no more create unemployment than could 
mechanization says W. R. G. Baker, vice president i: 
charge of electronics of General Electric Co. Speaking a 
the national convention of the Institute of Radio Engineers 
in New York on March 23, Dr. Baker declared, “The rea! 
socio-economic danger lies not in automation, but in those 
who are blind to its benefits and would brake its progress 
by inefficient make-work production methods.” 


Pointing to the historic parallel offered by mechaniza- 
tion, he noted that in 1880 mechanical power supplied 17 
per cent of the work energy in this country and there 
were 17 million jobs, whereas in 1954, with mechanical 
energy supplying 95 per cent of the work energy, there 
were 62 million jobs. “Increasing technology creates new 
fields of production so rapidly that there is a swelling 
demand for workers,” he stated. 

“In essence, automation is the provision of more efficient 
tools so that more people may have more and better goods 
at less cost. It could be our strongest weapon in our cru- 
sade to establish and maintain a free world for free 
people,” Dr. Baker concluded. 

“Automation will relieve men’s hands and backs of 
drudgery and free their minds for the demands on their 
skills and judgment that it will make,” Chester H. Lang, 
G-E vice president of public relations, told a conference 
of Rotary Clubs at Schenectady a few days earlier. How- 
ever, he reminded his listeners that the ultimate fruits of 
this development will come only through a long evolution- 
ary process. 

Few have contemplated the fact that while there will be 
a net population gain of 30 million by 1965, in the same 
period only approximately 7 million will be available to 
add to the work force. And with that work force the nation 
must achieve at least a 50 per cent increase in production 
to supply the estimated demands of that 10-year period. 

Mr. Lang said that the two particularly sensitive issues 
of the moment, the relocation of markets and industry 
and the human and social implications of automation are 
both vadly misunderstood. 

Progress demands mobility of capital and of opportunity, 
the G-E executive said. “It is not practical, nor indeed 
possible, to force a company to continue uneconomic oper- 
ations regardless of costs. . . . The movement of industry 
coincides with the opportunities offered in different regions, 
different communities. To deny this movement would be 
to immobilize both capital and progress,” Mr. Lang said. 

Automation will creat new jobs and jobs will improve 
in caliber as well as in number, the speaker said. He 
pointed to the change in industry since 1900 when an average 
of one engineer was employed for every 250 employees. In 
1952 the ratio was down to 60 employees and the compar- 
able statistic for General Electric is one engineer for every 
20 employees, he said. 

Mr. Lang said that work simplification will continue 
to be the order of the day, but that in the future it will 
enable an operator to embrace a whole range of related 
steps in the production process. Far from being automa- 
tons, the men on the shop floor will be skilled technicians 
working in conditions an eternity away from the “dark, 
satanic mills” that were the curse of the first phase of 
industrialization, the speaker said. 

Mr. Lang told the Rotarians that today the greatest 
opportunity for service lies in meeting and accepting 
change. He urged his audience to understand the true 
nature of impending changes, to secure the understanding 
and co-operation of others, and to take the lead in initiat- 
ing the adjustments to these changes. Oo0°0 
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CUTLER-HAMMER 


CONTROL Transformers 


sovccccccccceee sieannteel 
BUILT 
SPECIFICALLY 
FOR USE ON 
CONTROL 
CIRCUITS 


THEY BUILD ANOTHER CAR 
IN THE TIME SAVED... 


Control circuits are inductive, 
low power-factor loads. Any 
engineer knows transformers 
built for general use simply 
cannot serve such a circuit 
properly. That is why Cutler- 
Hammer Bulletin 10942 Con- 
trol Transformers are a ‘““must”” 
with able control circuit de- 
signers. These transformers are designed specifically for 
control circuit applications. They assure correct regulation 
and faultless control performance. They are available in ad ee 
60 to 5000 V.A. capacities, with two types of primary Px 3 
windings. Single winding primary for 220V, for 440V or for 
550V. Dual winding primary, reconnectable for 220V and 
440V. Wiring arrangements clearly shown on all name- 
plates. Be sure you have full information. Write today. 





How much production do yow lose when a valve breaks 
down? In less than a minute you can take a Crescent® sub- 
base mounted four-way air valve from the line and be back 


CUTLER-HAMMER TERMINAL BLOCKS 
FOR POWER AND CONTROL CIRCUITS 


Correct design coupled 
with quality construction 
built the Cutler-Hammer 
worldwide reputation for 
dependable control per- 
formance. Cutler-Hammer 
Terminal Blocks are typi- 
cal, built to only the high- 
est standards. C-H Power 
Circuit Blocks are available 
in 70, 125, and 225 ampere 
ratings, with solderless 
pressure connectors. C-H 
Control Circuit Blocks are 
25 ampere capacity in any 
multiple of 4 circuits up (4, 
8, 12, etc.). They have 
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washer-head screw type 
connectors. All blocks have 
correct electrical clearance 
to ground with large barri- 
ers against arc creepage. 
Write for samples and 
complete information. 
CUTLER-HAMMER, Inc., 
1264 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 


nel 


pes 
MOTOR CONTROL == 


in service with a new one. 


But that is not the whole story. Crescent® valves are accepted 
on production line equipment in major automotive plants, 
that means they have to perform a minimum of 10 million 
cycles without service or breakdown. 


If you are using air valves in your plant and they are not 
Crescent® valves, you are paying too much for them—in lost 
production. 


Write for the informative free literature on standard and 
sub-base mounted four-way air valves (to 150 P.S.1.). Also 
available with explosion-proof solenoid housing. 


BARKSDALE 
VALVES 


5125 Alcoa Avenue, Los Angeles 58, California 


NAME TITLE 


COMPANY 


ADDRESS 


So ZONE STATE 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTURING 
that are used in the design, engineering and manufacture of electrically operated machines, 
appliances and equipment—a monthly service to readers and advertisers. Always consult latest 
issue. Expanded data may be secured from advertisements. Publisher will supply any additional 
information which is available, upon request. Address—John A. Campbell, Director, Reader Service. 
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ADHESIVES Makepeace Co., D. E., Div. of Union Plate Westinghouse Electric Corp., Gateway 
Al Cc ¢ Americ: Alcoa Bldg and Wire Co., Attleboro, Mass. Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 49. ee me ** Revere Copper & Brass, Inc., 230 Park Pittsburgh 22, Da 
rong Cork Co., 7 ers . _ Ave, New York 17, N. Y 
oe en Co., 7001 Ingersol, Lan Seymour Manufacturing Co Seymour BEARINGS, FLEXIBLE (Rubber - backed) 
Bakelite Co., A Div. of Union Carbide & Conn 
‘arbo ; 300 Madison A New f 
York 17, N.Y ndison Ave, “NC ASBESTOS SLEEVING. See Sleeving and peri g 
Borden Co., Chemical Div., 5000 Summer- Tape, Asbestos : j Mrs ‘ “ 
dale Ave., Philadelphia 24, Pa. . Signal euiainecri ng. « ae : ~ ae 
Durez Plastics & Chemicals, Inc.,, 1304 BALANCING MACHINES. See Vibratior Branchport Ave ang Branch . 
Walck Rd., N. Tonawanda, N. Y. Test Machines ; 
Koppers Co., Inc Chemical Div., Dept. BELT DRIVES. See Drives, Belt 
EM-45, Pittsburgh 19, Pa. BALLS, BEARING 
Minnesota Mining & Mfg. Co., Electrical . <= i a BENDERS. BRAKE and SHEARS 
Products Div 900 Fauquier Ave., St. — ~ : o., 60 Railroad Place ar ahh ; : saa? ie on 
Paul 6, Minn. staan Ghaat tl MOE 0G, eee 
y “lee - ’ ‘' Hartford Steel Ball C« Hartford 10, Con Kalamazoo 13F, Mich 
Van nage Any gts Toe) Woediewn SKF Industries, In Philadelphia 32. Ryerson & Son, Inc., Joseph T., Chicago 
Ave licago 9, » Pa. tl 


Lord Manufacturing Co Erie, Ta 


ALUMINUM. See also Castings BATTERIES, DRY BERYLLIUM COPPER (Rod, Strip, Tube, 

Aluminum Co. of America, Alcoa Bldg., Mallory & Co. P. KR Indianapolis 6, Ind Wire) a. ; 
Pittsburgh 19, Pa National Carbon Co., Div. Union Carbide Beryllium Corp. Dept. 5C, Reading 5, Pa 

British Industries Corp.. 164 Duane, New & Carbon Corp., 30 East 42nd, New Mallory & Co., Ine, P. R 
York 13, N. Y¥ Tork 17, X. X. 6, Ind 

Federated Metals Div American Smelting Radio Corp. of America, Tube Div Har 


& Refining Co 120 Broadway New rison, N. J. BIMETALS. See Thermostatic Bimetals 
York 5, N. Y¥ 


Indianapolis 


Revere Copper & Brass, Inc 230 Park BATTERY ELIMINATORS. See Power pits, 


; SCREW and BOLT. See Socket 
Ave New York 17, N. Y Supply Units, Rectifiers 


Screw Keys and Wrenches 


AMMETERS. See Instruments BEAD CHAINS BLADES, FAN 


tead Chain Mfg. Co., 13 Mountain Grove. Torrington Manufacturing C+ Torrington 
Bridgeport 5, Conn. 


Conn 

AMPLIFIERS, ELECTRONIC 
Aerovox Corp., New Bedford, Mass BEARINGS, BABBITT BLOCKS, PILLOW 
Atlas Coil, In Cottage Derby, Conn. Ryerson & Son, Inc., Joseph T Chicage Fafnir Bearing Co., New Britain, Conn 
vw ee eT 7 a =. Ill. SKF Industries, Inc Philadelphia 32, V's 

i *aramus : 
Bogue Electric ——— “4 60 BEARINGS, BALL (Miniature) 

owa Ave Paterson 3, } : 
meinnel Co. Waterbers 20, Conn New Departure Div of General Mot 
Doelcam Div of Minneapolis-Honeywell Corp... Bristol, Conn 

Regulator Co., Soldiers Field Rd., Bos- U. 8. Gasket Co., Camden 1, N. J BLOWERS. See Fans and Blower 

ton 35, Mass 


Federal Telephone and Radio Div. BEARINGS, BALL and ROLLER BOLTS. Sce Fasteners 

of International Telephone and Tele- (Radial and Thrust) . — 

graph Corp 100 Kingsland Rd clif- Fefnir Bearing Co New Britain. Cor BOXES. METAL. See Sheet Metal Fabri 
ton. N. J ‘ 79 New Departure Div. of General Motor cators. 

Freed Transformer Co., Inc 1736 Weir- Corp Bristol. Coan 

field. Brooklyn 27, N. ¥ . Nice Ball Bearing Co., 30th & Hunting 

General Electric Co., Apparatus Sales Div., ton Park Ave., Philadelphia, Pa BOXES and CRATES. WIREBOUND. Se 
1 River Rd Schenectady 5, N. Y¥ 


: : . 7 SKF Industries, Inc., Philadelphia 32, Pa also Containers, Packaging and Shipping 

. ) >a y 1 Santa Fe : 

“— we “i A = 2 a8 Calif ere Rathborne, Hair and Ridgway Box Co 

Kearfott Co., Inc., 1878 Main Ave., Clif- BEARINGS and BUSHINGS, 1440 W. 2ist Place. Chicago 8, III 
ae ae ni i LUBRICANT-RETAINING Wirebound Box Manufacturers Association 

Keystone Products C¢ 904-06 23rd, Union Amplex Div. of Chrysler Corp Dept Room 1150, 327 8S. La Salle, Chicago, Ill 
Cit N. J E-4, Detroit 31, Mich 

Librascope In 1607 Flower, Glendale Bound Brook Oil-Less Bearing Co., Bound BRAKES, BENDING. See Benders, Brake 
Calif ‘ Brook, N. J and Shears. 

Magnetic Amplifier Inc . 632 Tinton Graphite Metallizing Corp. 1059 Nepper 
Ave New York 55, N r. han Ave., Yonkers 3, N. Y. (Oilless = . 

Magnetics, Inc., Dept. EM-15, Butler, Pa. Self-lubricating BRAKES, MAGNETIC 

Nothelfer Winding Laboratories, 111 Al- Radio Cores. In 9540 Tulley Ave., Oak Cutler-Hammer, Inc., 1264 St. Paul Ave 
bermarle Ave Trenton 8, N. J Lawn, Ill Milwaukee 1, Wis 


] s Graphite Co., 1621 Holland, Dings Brakes, Inc 1713 W. Electric 


Sanborn Co., Industrial Div 195 Mass- United State : 
achusetts Ave Cambridge 39. Mass Saginaw, Mich Ave Milwaukee 46, Wis 
Dynamatic Div. of Eaton Mfg. Co., Ken- 


Servo Corp. of America, New Hyde Park, 
N. ¥ BEARINGS and BUSHINGS, METAL osha, Wis n 
Servomechanisms, Inc 500 Franklin Ave (Brass. Bronze, Steel, ete.) Harnischfeger Corp Milwaukee 16, Wis 
Garden City, L. I N. ¥ : * - Stearns Magnetic, In 642 S. 28th, Mil 
Southwesterr Industrial Electronics Co., Amplex Div. of Chrysler Corp., Dept. E-4, wakes 46. Wis. 
2831 Rost Oak Rd P.O. Box 13058 Detroit 31 Mich . Warner Electric Brake & Clutch Co., Dept., 
Houston, Texas Bound Brook Oil-Less Bearing Co., Bour EM. Beloit, Wis 
Torwico Electronics Inc 961 Freling Brook, N. J. : : ; 
huysen Ave Newark 5, N. Jd Chase Brass & Copper Co., Waterbury 20 
Transicoil Corp Germantown Pike & Conn. BRASS, BRONZE and COPPER 
Quarryball Road, Fairview Village, Pa Mallory & Co., In P. R Indianapoli (i or Wire, See Wire and Cable, Bare) 
United Transformer Co., 150 Varick, New 6, Ind. 7 y : All Commercial Forms 
York 13. N Y ; 1 nited States Graphite Co 1621 Holland American Brass Company, Waterbury 20 
Westinghouse Electric Corp Gateway Saginaw, Mich. Conn. (Also Tobin Bronze, Chromium 
Center. Bldg. No, 3. 401 Liberty Ave Copper and Selenium Copper Alloys) 
Pittsburgh 22 Pa BEARINGS and BUSHINGS, American Nickeloid Co., Peru 3, Tll. (Pre 
NON-METALLIC Finished Brass and Copper Sheet and 
General Electric Co Chemical Div., 1 Strip) ; 
ANODES, PLATING Plastics Ave Pittsfield, Mass Chase Brass & Copper Co., Waterbury 20 
eric Co.. Waterbury 20, Conr General Tire & Rubber Co Industrial Conn 4 ; 
Baker & es, 113° Autor ; Newark 5 Products Div Wabash, Ind. Federated Metals Div., American Smelting 
w J National Carbon Co., Div. Union Carbide & Refining Co., 120 Broadway, New 
‘ene Brace . Co.. Waterbury 20 & Carbon Corp., 30 E. 42nd, New York York 5, N. Y. ’ 
Chee Brass & Copper ale iT. N. Y Hussey & Co., C. G.. Pittsburgh 19, Pa 
du Pont de Nemours & Co., (Inc.), E. I., National Vulcanized Fibre Co., Wilming- Ilsco Corp., 5745 Mariemont Ave., Cin- 
Electro-Chemicals Dept., Wilmington 98, ton 99, Del cinnati 27, Ohio (Copper Tubing) 
Del Polymer Corp. of Penna., 2120 Fairmount Revere Copper & Brass, Inc., 230 Park 
Federated Metals Div.. American Smelting Ave., Reading, Pa. Ave New York 17, N. Y. 
‘& Refining Co., 120 Broadway, New Radio Cores, Inc., 9540 Tulley Ave., Oak 
York 5, N. Y¥ Lawn, Il. ss 
General Plate Div Metals and Controls Richardson Co., 2799 Lake, Melrose Park BRAZING ALLOYS, SILVER . 
Cory 14 Forest, Attleboro, Mass. Til. Baker & Co., Inc., 113 Astor, Newark 5, 
(Silver, Gold) Ryerson & Son, Inc., Joseph T., Chicage _N. J 3 , * 
Handy -& Harman, 82 Fulton, New York Til. Chase Brass & Copper Co., Waterbury 20, 
ss ww. Y¥ (Silver, Gold) Spaulding Fibre Co., In Tonawanda, General Plate Div., Metals and Conrols 
Hussey & Co., C. G., Pittsburgh 19, Pa. N. Y¥. Corp.. 44 Forest, Attleboro, Mass 


BLOCKS, TERMINAL. See Strips, Blocks 


ind Boards, Terminal 


Handy & Harmar SZ Fulton, New Yor 
38, N. Y¥ 

Makepeace Co., D. E., Div. of Union Pla 
and Wire Co., Attleboro, Mass 

Mallory & Co., Int P. R., Indianapoi 
6, Ind, 

Ney Co., J. M 371 Elm, Hartford 
Conn 


BRONZE. See Brass, Bronze & 
alse Phosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 4211 W. Lak 
Chicago 24, Ill 

Triple ‘‘M’’ Electronents Div., Midwe 
Molding & Mfg. Co., 4630 W. Fuilerto 
Ave., Chicago 39, Ill 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 
Ave., Cicero 50, IIL 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y, 
Insulation and Wires, Inc., 3435 Choutea 
Ave., St. Louis 3, Mo 

National Carbon Co., Div. Union Carbi 
& Carbon Corp., 30 E 42nd Ne 
Yorm 21%, N. ¥ 

Speer Carbon Co., St. Marys, Pa 

Stackpole Carbon Co.. St. Marys, Pa 

Superior Carbon Products, Inc ‘] 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holla 
Saginaw, Mich. 

Westinghouse Electric Corp. Gatewa 
Center, Bldg. No. 3, 401 Liberty A 
Pittsburgh 22. Pa 


dal 


BRUSH HOLDERS. See Holders 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushi 

Composition. See Plastics-Molder 

Fibre. See Fibre, Vulcanized 

Glass. See Glass, Technical 

Hermetic Seal. See Seals and 
Hermetic 

Mica. See Mica 

Porcelain. See Ceramics 

Rubber. See Rubber 
Products 


Tern 


ind Rubber 


CABINETS, SHEET METAL. s 
Metal Fabricators 


ee oS 


CABLE. See Wire & 


Cable 


CABLE ASSEMBLIES and HARNESSES 


See Harnesses & Assemblies, Wir: 


CAMBRIC, VARNISHED. s 


ee I ater 
Insulating 


CAPACITORS 


Aerovox Corp New Bedford, Mass 
Aircraft-Marine Products Inc 
tou, Harrisburg, Pa 
Arnhold Ceramics, Inx 
York 22, N, ¥ 
Astron Corp 22 
. ae 
Centralab, Diy of Globe-Union Ir 
_w2C, E. Keefe Ave., Milwaukee 1. W 
Cornell-Dubilier Electric Corp Der 
r H-45 South Plainfield, N. J 
orning Glass Works, © z 
Metallized Glass) —— 
Dumont-Airplane & Marine Instrumer 
In 15 William, New York 5. \X 


a Resistor Corp., Electronics Div.. Ex 
a 


2100 Pa 
1 E. 57th, New 


9 Grant Ave., Newark 


Fansteel Metallurgical Corp., Nort! 


_ cago, Til. (Tantalum) 
General Electric Co 
Schenectady 5, N > 
Industrial Condenser Corp., 3% 
fornia Ave., Chicago 18 
Insulation and Wires, Inc. 
; are.. & seule 8, Mo. — 
sohnson Co., E. F., 2 Secon 
Waseca Minn” aor ene ame. 8 


Mallory & Co « 
. 7. In I R., Indiana; 


Apparatus Sales |) 
Y 


Master Appliance Mfg Ce 
Ontario, Racine, Wis 

Plastic Capacitors, Inc 2511 W. M 
Chicago 47, Ill 

Radio Material Corp., 3825 N 
Chicago 18, TI 

Reems Teckel Co., Marion, Il) 

Sprague Ele¢ \ 307 i I 
eee “+ po Co., 307 Marshall. Nor 

Stackpole Carbon Co., St Marys. Pa 


Vitramon Ine., Box 544M Bridgeport 
Conn . 


Bridge & 


Califor 


CARBON and GRAPHITE: Contacts 
Electrodes, Anodes, Bearings, : Discs 
os Plates, Plungers, Rings, Seals 

Becker Brothers Carbon Co.. 3450 
Ave Cicero 50, Ii 


~~ Resistor Corp., Electronics Div Er 
a 


s 


Graphite Metallizing Corp 1059 Neppe 
han Ave.. Yonkers 8, N. Y¥ 

National Carbon Co., Div. Union Carb 
& Carbon Corp., 36 East 42nd, N 
sos 6s, WN. YF, 

Speer Carbon Co., St. Marys. Pa 

Stackpole Carbon Co., St. Marys. Pa 

United States Graphite Co., 1621 H 


ol 
Saginaw, Mich 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings 


Aluminum Co. of America. Alcoa 
Pittsburgh 19, Pa 

tjound Brook Ojil-Less Bearing ¢ 
Brook, N. J 


To communicate with any manufacturer whose name appears in this issue use READER INQUIRY FACILITY, page 237 
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Place you in the 
DRIVER'S SEAT... 


You're always sure your coils are exactly right when Dano 
makes them. Step by step, every Dano Coil is skillfully 
made by coil experts whose experience and equipment 
combined with the latest quality control methods mean 
the ultimate in coil performance for you. 


BR 





TEP i TE 










Your 
Lubrication 

































Problems 


DANO INCAPSULATED COILS 
SOLID FILM LUBRICANTS 


WORK where other lubricants fail 


under conditions of ... 


EXTREME HEAT - EXCESSIVE COLD 
INACCESSIBILITY - HIGH SPEEDS 


HIGH LOADS, etc. 





> Prevents... 
GALLING SEIZING 
and EXCESSIVE WEAR 





Electrofilm now used by... 
LEADING SOUTHWEST RAILROAD 


The first and still the BEST .. . 


uses ev. | New products are constantly demanding new types of 








_— coils and Dano continues to provide the answers by in- 
AiResearch, Allison, American Airlines, AEC, Bendix, Beech P ; 


Aircraft, Boeing, Buh! Optical, Bulova Watch, Clary, Convair, capsulating coils in either Polyester Resins or Epoxy 
Chrysler, Douglas, Dow Corning, Fairchild, Freuhauf, Frankford See gs : = ail . — 
and. Watervliet Arsenals, GE. General Mills, Gilfillan, Hoffman Resins also by designing coils for high temperature appli 
Radio, International Harvester, |.B.M., Landers, Frary and cations. 

Clark, Link Belt, Lockheed, Smith-Corona, Mayville Gear, 
McCulloch, Minneapolis-Honeywell, North American, Northrop, 
Peerless Pump, Republic, Sperry, Sikorsky, Thompson 
Products, Union Pacific, Westinghouse, and many more. problem when you deal with Dano. 


If you depend on coils to exact specifications—it’s no 


































FACILITIES IN PRINCIPAL CITIES | Call or write today and Dano’s quote will be on 
| the way. 
For Your Files “2 & Coils for High Temperature Application 
Send now i @ od > Incapsulated Coils > Form Wound 
. for your free Aeateatin ae ‘ 5 &> Paper Section > Bakelite Bobbin 

—65° F. FILE FOLDER KIT > Cotton Interweave & Acetate Bobbin 
on Electrofilm 
SOLID FILM e Also, Transformers Made to Order 
LUBRICATION 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


Dept. V-I, P. O. Box 106, 
North Hollywood 6, Calif. 













APRIL 1955 


Litemetal Dicast, Inc., 1935 Wildwood CHAMBERS, TEST 
Ave., Jackson, Mich. rics search C e 
Parker White Metal Co., Erie, Pa. Amat Seoemeh Cup. 3) Broek, B 
Thompson Products, Inc., Light Metals piue'M Electric Co., 138th and Chatl 
Div., 2269 Ashland Rd., Cleveland 3, Blue Island, Il r — 
Ohio : i 


CASTINGS, BRASS, BRONZE, COPPER CHADEEES. aera 
Inet Div., Leach Corp., 4441 Santa 


Bound Brook Oil-Less Bearing Co., Bound Ave.. Los Angeles 58, Calif 
ry Ang , 


Brook, N. . Ther Electric & Machine Works 

Philadelphia Bronze & Brass Corp., Sub Salateon 2 ene were, 2A 
of P. R. Mallory & Co., Inc., 22nd and . < ; : 
Master, Philadelphia 21, Pa 


a 
wS | CASTINGS, DIE 


we |} Aluminum Co. of America, Alcoa Bldg., 


CHARGERS, MAGNET. See Magnetiz 
CHOPPERS, ELECTRONIC 


Atlas Coil, Inc Cottage, Derby, C 
> - 9. P: , <0 | : rb 
Pittsburgh 19, Pa. Avion Instrument Corp., 299 Highway N 

J 


Deshies tty Thay — of National 17, Paramus, N. J. 
Gries Reproducer Corp., 125 Beechwood oo ee es 1059 Nepy 
Ave., New Rochelle, N. Y. (Zine) han Ave., Xonkers 3, N. ¥ 
oove’ 7 die ‘as gs div., No 
ay ag hy ie Castin Div North CIRCUIT BREAKERS 
Litemetal Dicast, Inc., 1935 Wildwood Allen-Bradley Co., 1316 S. Second, M 
Ave., Jackson, Mich waukee 4, Wis 
Mt. Vernon Die Casting Corp., Stamford, Allis-Chalmers, Milwaukee 1, Wis. 
Conn Crouse-Hinds Co Syracuse 1, N. Y 
New Jersey Zinc Co., 160 Front, New Cutler-Hammer, Inc., 1264 St. Paul A 
York 7, N. Y. (Zine Die Casting Al- Milwaukee 1, Wis. 
loys) Fasco Industries Inc., 100 Augusta, Rx 
Paramount Die Casting Co., St. Joseph ester 2, N. Y 
5, Mich. General Electric Co., Apparatus Sales Di 
Parker White Metal Co., Erie, Pa. (Alu Schenectady 5, N. Y. 
minum & Zinc) Heinemann Electric Co., 99 Plum, Tre 
Precision Castings Co., Inc., Fayetteville, ton, N. J. 
SA Pyle-National Co., 1388 N. Kostner A 
Thompson Products Inc., Light Metals Chicago 51, Ill. 
Div., 2269 Ashland Rd., Cleveland 3, Spencer Thermostat Div. of Metals 
Ohio Controls Corp., 104 Forest, Attlebor 
Mass. 
CASTINGS, INVESTMENT Square D Co., 4041 N. Richards, Milwau 


é , kee 12, Wis 
Allis-Chalmers, Milwaukee 1, Wis. , ane Ps 2 . Te 

Engineered Precision Casting Co., Mata- ee 7 eee “a ep a Gatewa 
wan Rd., Matawan, N. J Pitta oh 32 “Pp; 3, 401 Liberty A 

International Nickel Co., Inc., 67 Wall, ane 28, Se 
New York 5, N. Y. (Nickel and Alloys) 

Thompson Products, Inc., Light Metals CIRCUITS, ETCHED, PRINTED, ETC 
Div., 2269 Ashland Rd., Cleveland 3, Aerovox Corp., New Bedford, Mass. 
Ohio Alden Products Co., 4125 N. Main, Brock 

ton 64, Mass 

CATHODE RAY TUBES. See Tubes, American Lava Corp., Chattanooga 5, Tenn 
Cathode Ray Centralab, Div. of Globe-Union I 

962C E. Keefe Ave., Milwaukee 1, Wi 

CEMENT, CERAMIC woh sgh a 176 Central Ave., Newark 4 

Titanium Alloy Mfg. Div., National Lead prie Re istor Cor Elec i i 
é y : e ur sist p., Electronics Div., Eric 

Co., Niagara Falls, N. Y. Pa 

Mycalex Corp. of America, 116 Cliftor 

CEMENT, INSULATING and SEALING Blvd., Clifton, N. J 

Bakelite Co., A Div. of Union Carbide & Sprague Electric Co., 307 Marshall, Nor 
Carbon Corp., 300 Madison Ave., New Adams, Mass. : 

York 17. N.Y U. S. Gasket Co., Camden 1, N. J 
Communication Products Co., Inc., Marl- 
boro, (Monmouth County) N. J. 

ju Pont de Nemours & Co., (Inc.), E. I. Augat Brothers, Inc., 31 Perry Ave 
Finishes Dept., Wilmington 98 Del tleboro, Mass. ; 

— 2 ee eee als Jy 1304 Holub Industries, Inc 445 Elm, §S 

alck see onawanda more, 

General Electric Co., Chemical Div. 1 Woekaneer Co., 5256 N. Avondale A 
Plastics Ave. Pittsfield Mass Chicago 30, Ill 

a Alloy Mfg. Div., National Lead 

* Falls, N. Y. ‘ 

Wan their Sites 7800 Woodlawn CLAMPS and CLIPS, GROUND and 


Sees TEST 
(Essex Uses a Pool Ave., Chicago 1: 


Zophar Mills, Inc 112-130 26th Brook- Burndy Engineering Co., Inc., Norwalk 
lyn 32 ae Conn 


. * om 
One-fourth Standard Size, and Twice Uisco Corp., 5745 Mariemont Ave., 
innmatl 2: 10 
as Sensitive, as a Production Safety Control.) ee Mueller’ Electric Co., 1550W E 


Standard & Special Electrical Cleveland, 14, Ohio 
Porcelains (low-volt) (2 Sherman Mfg. Co., H. B., Battle Creel 
Refractory Porcelain Mich 


> . High-voltage Porcelain ) Thomas & Betts Co., Inc., 28 Butler 
OnE of many Essex Extra-Tests is a Cordierite sickens Elizabeth 1, N. J 
i . . . Zircon Porcelain Y 
daily spot check for continuity in a mercury bath. | |Steatite, (Lava) CLEANING COMPOUNDS, METAL 
: : ; ritanates (G ) lls, Inc., 112-130 26 3r¢ 
We use a %-inch pool, instead of the 1-inch pool Cement-Asbestos Hy ss: 1" ng a gee eens 
° = . verrites (I) 
that is customary. The smaller pool registers every Alumina sic Oxiae (3) LIPS, SNAP. Sco Rings, Retainer & 


minute break and film continuity so much faster ait a ee Stee er de 
. . . Ak 14, Ohio (AB a 
that the Essex Test is approximately 30 times ac- American Lava Corp.. C 5 ee 


Chattanooga 5, Tenn. sulating 
cee « : . (CDEFG) 
cepted sensitivity. It helps Essex production engi- Centralab, Div. of Globe-Union, Inc., GLOTH, TRACING. See Tracing Clot 
: . ° 962 C E. Keefe Ave., Milwaukee 1, Wis 7 * Po ie —- - 

neers maintain constant control of the variables to (EF) ; ; di Film & Paper 
: . . Ceramic Specialties Co i W. 6th, East 
insure the best insulation film. You can be doubly Liverpool, Ohio (ABCF CLUTCHES 

. 4 “ ‘ Xolonial Insulator Co., 9°37 Grant, Akron Cutler-Hammer, Inc., 1264 St. Paul Av 
certain with Essex Extra-Test Magnet Wire. IM- ll, Ohio (ABC) Milwaukee 1, Wis. 

feany Industrial Cerami Corp., Ham- Dynamatic Div. of Eaton Mfg. Co., Ken 


MEDIATE DELIVERY IS AVAILABLE FROM den, Conn. (J oie Wis. (Magnetic) 


Illinois Electric Porcelain Co., P.O. Box Stearns Ma ‘netic, Inc., 642 S. 28th, Mil 
979 


. > + 272, Ms b, Il. (AB aukee 40, Wis. (Magnetic) 
ST OCKS CARRIED IN ALL ESSEX WARE- Knox” Porcelain Corp., Knoxville 1, Tenn. Warner Electri¢ Brake ~& | Chuteh ( 
( ) Dept. EM, Beloit, Wis. (Magnetic 
: - J 7 Mansol Ceramics Co., 140 Little, Belle 
HOUSES THROUGHOUT THE COUNTRY. eS. ape COAXIAL CABLE. See Wire and Cal 
Mycalex Corp. of America, 116 Clifton Insulated. 
Blvd., Clifton, N. J. (Glass Bonded 
Mica) 


sx ESSEX EXTRA-TEST® MAGNET WIRE New Jersey Porcelain Co., New York Ave, COIL CORES and FORMS 








CLAMPS and CLIPS, SUPPORT 








& Plum, Trenton 5, N. J. (ABE) Alden Products Co., 4125 N. Main, Br 


i RP RATION Pass & Seymour In Solvay Station, ton 64, Mass. 
ESSEX WwW RE co °o Syracuse 9, N. Y. (AF) American Lava Corp., Chattanooga 
Porcelain Products, In 1241 Sandusky, Tenn . : 
FORT WAYNE 6, INDIANA Findlay, Ohio Cambridge Thermionic Corp., 453 C 
Richardson Co., 2799 Lake, Melrose Park, cord, Cambridge 38, Mass. 
. Tl. (H) Cleveland Container Co., 6201 Barbertor 
SALES OFFICES AND WAREHOUSES*—*Atlanta 9, Georgia, 241 Boulevard Square D Co vard, Detroit 11, Ave., Cleveland 2, Ohio. ; 
N.E.;Birmingham, Alabama, 2901 35th Avenue, North; *Boston 20, Massachusetts, _ Mich. (A) Continental-Diamond Fibre Co., Newark 
1040 Tremont Street; *Chicago 7, Illinois, 411 South Peoria Street; Cleveland ec oS a ees - oun ees ah ens RSE Bhesebe 
. . Sta "ela 0., rne?é Ave., ' *s e or ce os ox ee 
15, Ohio, 1501 Euclid Avenue; Dallas - # Texas, 1917 Levee Street; Dayton Pebatan “y N. T. (BE) aa Noe Prohatie. N y. 
2, Ohio, 410 West First Street; Detroit 3, Michigan, 14310 Woodward Avenue; Thomas and Sons Co. R., Lisbon, Ohio (A) Mycalex Corp. of America, 116 Clif 
Fort Wayne 6, Indiana, 1601 Wall Street; Fort Worth 10, Texas, 2509 West Titanium Alloy Mfe Div., National Lead _ Bivd., Clifton, N. J a aa 
Berry St.; Hartford 3, Connecticut, 119 Ann St.; Houston 3, Texas, 2222 Leland oe sows 2 ye OP 9 rons Se See Se 612 Lat 
Avenue; Indianapolis 5, Indiana, 5615 Keystone Avenue; Kansas City 8, Missouri, 9, Ohio (K) og ae Precision Paper Tube Co., 2035 
2000 Forest Avenue; *Los Angeles 22, California, 6415 East Fleet Street; Universal Clay Products Co., 1540 E. Ist, Charleston, Chicago 47, Til. 
Memphis 12, Tennessee, 3692 Wayne; Milwaukee 2, Wisconsin, 312 East ‘Sandusky ae (A) EL CX Radio Cores, Inc., 9540 Tulley Ave., Oak 
Wisconsin Avenue; Minneapolis 16, Minnesota, 5407 Excelsior Bivd.; *Newark 5 W Peairic. ag (ABF) ae: eer ae te tis er Eeeititon Pa 
New Jersey, 457 Frelinghuysen Avenue; *Portland 12, Oregon, 525 North ; Tube Co.. 2035B W. Charleston, ( 
Tillamook Street; Rochester 14, N.Y., 207 Powers Bidg.; *Saint Lovis 3, Missouri, CHAINS, BEAD. See Bead Chains cago 47, Il 
3435 Chouteau Avenue; *San Francisco 3, California, 1077 Howard Street; = : seh a h aa 
Upper Darby (Philadelphia) Pennsylvania, 6816 Market Street. © communicate wi any manufacturer whose name appear 
a ARRAS Nt RNR NRE CN in this issue use READER INQUIRY FACILITY, page 237 
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St.-kpeole Carbon Co., St. Marys, Pa. 
Screw-type, Molded Iron) 

stevens Products, Inc., 8688 Main, East 
Orange, N. J. 

St oe Paper Tube Co., Inc., 900-922 
ranklin, N.E., Washington 17, D. C. 

U. S. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
faven 14, Conn. 

American Relay & Controls Inc., Div. of 
Ohmite Mfg. Co., 3649 Howard, Skokie, 
iil 

Caledonia Electronics & Tranformor Corp., 
Dept. EM-3, Caledonia, N. Y. 

Cambridge Thermionic Corp., 453 Concord, 
Cambridge 38, Mass 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Il 

Corning Glass Works, Corning, N. Y. 
Glass Inductance) 

Coto-Coil Co., Ine 63 Pavilion Ave., 
Providence 5, , 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Dano Electric €o., 93 Main, Winsted, 
Conn 

Delta Electronics, Inc., 
Brooklyn 22, N ‘ 

Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 41, Ill 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N 

Five Star Co 
Conn 

General Electric Co., 
Div., Schenectady 5, N. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 

Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 

Master App'iance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58, Calif. 

Nothelfer Winding Laboratories, 111 Albe- 
marle Ave., Trenton 8, N. J. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Ther Electric & Machine Works, 11A 8S 
Jefferson, Chicago 6, Il. 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 

Universal Mfg. Co., 410 Hillside Ave., 
Hillside, N. J 


Green & Oakland, 


Plants Place, Plantsville, 


Apparatus Sales 


COIL WINDING MACHINES 

Insulation and Wires, Inc., 3435 Chouteau 
Ave.. St. Louis 3, Mo. 

Rex Rheostat Co., Baldwin, N. Y. 

Universal Winding Co., P.O. Box 1601, 
Providence 1, R. I 


COLD HEADED PARTS. See Fasteners. 


COMMUTATORS 


Insulation and Wires, Inc., 3435 Chou- 
_teau Ave., St. Louis 3, Mo 

Kirkwood Commutator Co., 4855 W. 130th, 
Cleveland 11, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Triple ““M’’ Electronents Div., Midwest 
Molding & Mfg. Co.. 4630 W. Fullerton 
Ave., Chicago 39, Ill. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N. Y. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


COMPUTER COMPONENTS 

Epsco, Inc., 126 Massachusetts Ave., Bos- 
_ ton, Mass. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

Raytheon Manufacturing Co.. Equipment 


Sales Div., Dept. 6120 EM, Waltham 
4, Mass. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 
Appleton Electric Co., 1723 y 
Ave., Chicago 13, Ill. nage 
Buchanan Electrical Products Corp., 225 
_Rte. 22, Hillside, N. J. 
Crouse-Hinds Co., Syracuse 1, N. Y. 
Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, TL 


Simplet Electric Co., 1008 Park Ave., 
Sycamore, Ill. 


CONNECTORS, WIRE and CABLE 

Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

American Brass Co., Waterbury 20, Conn. 

American Phenolic Corp., 1830 8, 54th 
Ave., Chicago 50, Ill 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 7° 

Buggie, Inc., H. H., Toledo 4, Ohio 








Burndy Engineering Co., Inc., Norwalk, 
Conn. . 

Cannon Electric Development Co., Dept. 
500, 3209 Humboldt, Los Angeles 31, 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

DeJur-Amsco Corp. 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Holub Industries, Inc., 445 Elm, Syca- 
more, > 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill z 

Ilsco Corp.. 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

Johnson Co., E. F., 204 Second Ave., 
S.W., Waseca, Minn. : 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa ss 
Krueger & Hudepohl, Walsh Bldg., Cin- 

cinnati 2, Ohio 

Vass & Seymour, Inc., 
Syracuse 9. N. Y z 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. i ; 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. ¥ 

Scintilla Div., 
Sidney, N. Y¥ 

Sherman Mfg. Co., H. B., 
Mich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Tl b 

Switeheraft, Inc., 1328 N. Kostner Ave., 
Chicago 22, Til. 

Thomas & Betts Co., Inc., 
Elizabeth 1, N. J 

Van Cleef Bros Inc., 7800 Woodlawn 
Ave., Chicago 19, Il. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


Solvay Station, 


N. 
Bendix Aviation Corp., 


Battle Creek, 


28 Butler 


CONTACTS and CONTACT POINTS 


Baker & Co., Inc., 113 Astor, Newark 5 
N é 

Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y 

Fansteel Metallurgical Corp., North Chi- 
cago, JIL 

General Plate Div., Metals and Controls 
Corp., 43 Forest, Attleboro, Mass 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Makepeace Co., D. E., Div. of Union Plate 
and Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 11, N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 


Gaylord Container Corp., St. Louis 2, Mo. 
Rathborne, Hair and Ridgway Box Co., 
1440 W. 2ist Place, Chicago 8, IL 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing Co., 
Manitowoc, Wis. 

Atlas Precision Products Co. (Div. of 
Prudential Industries), 3801 Castor Ave., 
Philadelphia, Pa 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg., Co., Bridge & 
Ontario, Racine, Wis. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8S. 2nd, Milwau- 
kee 4, Wis. 

Allis-Chalmers, Milwaukee 1, Wis. 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 152nd, Cleve- 
land 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

reese Electric Co. 1024 McKee, Batavia, 
mi 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Harnischfeger Corp., Milwaukee 46, Wis. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Acro Manufacturing Co., Columbus 16, 
Ohio 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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Custom-Specified 


TRANSFORMERS 


NOW ... through a unique 
method... . ‘GTC’ manu- 
facturers’ representatives 
are prepared to give you 
on-the-spot answers on 
delivery time, prite and 
other pertinent details . .. 
to accurately order to your 
particular electrical and 
mechanical 





























































































































































































































requirements 
- +. yet, to provide deliv- 
ery practically from stock. 



























































“GTC” calls it **Custom-spec- 

















ified." Prototype transform- 

















ers are illustrated in detail to: 















































¢ eliminate time-consuming 








liaison between your engi- 





neers and ours 


























v¥ reduce time for processing 
orders because sample sub- 
































mission is usually unneces- 











sary 





























d realize cost economies 
through application of mass 
production techniques to lim- 
ited quantities 







































































¢¥ simplify and assure more 
accurate specifying of your 
requirements 










































































Write today for the ‘‘GTC"’ representative in your area ... he'll be glad 
to call upon you at your convenience and show you how fo save time 
and money on your transformers. 






































Our new and complete catalog is just 
off the press. 

















. write for your copy. 


ae 
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serving industry since 1928 | 
Ryo le [eta cel-l- me Ae 


Homewood, Illinois 
Suburb of Chicago 
















































































KINGSLEY Wire Marking | 


eliminates costly color coding 


OPERATING SPEED 
11,000 MARKINGS 
PER HOUR 


©0.y. 


106 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 
STAMPING 


KINGSLE MACHINE CO. 


850 CAHUENGA, HOLLYWOOD 338, CALIF. 


364 


Allen-Bradley 
kee 4, Wis. 

American General Thermostat Corp., 
Bronx, New York 60, N. Y. 

Assembly Products, Inc., Chesterland 14, 


Ohio 
Automatic Temperature Control Co., Inc., 
Philadelphia 44, Pa. 


5234 Pulaski Ave., 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Il. 

Bristol Co., Waterbury 20 

Cutler-Hammer, Inc., 1264 
Milwaukee 1, Wis. 

Edison, Inc., Thomas A., Instrument Div. 
Dept. 53, West Orange. N. . 

Fenwal, Inc., 14 Pleasant, Ashland, Mass 

G-V Controls, Inc., 8 Hollywood Plaza, 
East Orange, N. | 

General Electric Co., 
Div., Schenectady 5, N. Y. 

Mercoid Corp 1201 Belmont 
cago 41, Ill 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa. 

Spencer Thermostat Div. of Metals & Con 
trols Corp., 104 Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 

Thermo Electric Co 109 Fifth, 
River Township Rochelle Park 
Office, N. J 

United Electric Controls Co., 93 
Watertown, Mass 

Wheelco Instruments 
Co., 1403 Rock 


Co., 1316 S. 2nd, Milwau- 


2064 


Conn. 
St. Paul Ave., 


Apparatus Sales 


Ave., Chi 


Saddle 
Post 


School, 


Div., Barber-Colman 
Rockford, Ill 


CONTROLS, PUSH-PULL 
Arens Controls, 2005 
anston, Ill 


Inc. Greenleaf, Ev 


CONTROLS, REMOTE. 
Stations Relays 
Switches 


See 
and 


Push Button 
Contactors; 


CONTROLS, RESISTANCE. 


tors, also Rheostats 


See 


Resis- 


CONTROLS, SERVO. 


isms 


See Servomechan- 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Beryllium. 


CORD and TWINE, ARMATURE and 
COIL 


Insulation and Wires, Inec., 3435 
Ave., St. Louis 3, Mo 

Insulation Manufacturers 
Washington Blvd., Chicago 6, 

Mica Insulator Co., Schenectady 1 

Mitchell-Rand Insulation Co., 
New Y 7 oa 


York 7, 
Varflex Corp., 


Choteau 
Corp., 


N. Y 
71 Murray 
309 N. 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa 


Jay. Rome, N. Y 
Corp Gateway 
101 Liberty Ave 


CORD, 


Cable 


INSULATED. 
Insulated 


See Wire and 


CORD, RESISTANCE LINE. 


ance Line Cords 


See 


Resist 


CORD SETS 


Alden Products Co 
ton 64, Mass 
Belden Manufacturing Co 
Buren, Chicago 44, Ill 
Carol Cable Co., Div. of 
In Pawtucket, R. I 
Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, TI. 

Cornish Wire Co., Inc., 50 Church 
York 7, N x 

Cords Ltd., Div 
Dodge, DeKalb, 

General Electric Co., Construction 
rials Div., Bridgeport 2, Conn 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Joy Manufacturing Co., Henry W 
Bldg., Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass. 

Riverside Manufacturing 
Supply, 10227 Michigan 
born, Mich 

Royal Electric Co., Inc., 

Runzel Cord & Wire Co 
rose Ave., Chicago 41, Ill 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 

Whitney Blake Co., New Haven 14 

Wire Stripper Co., 1729 Eastham 
East Cleveland 12, Ohio 


4125 N. Main, Brock- 


1633 W. Van 
Crescent Co., 
New 


Essex Wire 
Til. 


Corp., 121 


Mate- 


Oliver 


and Electrical 
Ave., Dear- 


Pawtucket, R. I 
4723-31 Mont- 


Corp., 
401 


Gateway 
Liberty Ave., 


Conn. 
Ave., 


CORES, POWDERED METAL. See Cores, 
Transformer; Powdered Metal Products 
CORES, REFRACTORY. See 


Ceramics. 


CORES, TRANSFORMER 


Acme Electric Corp., 354 Water, Cuba, 
>: 


American Lava 
Tenn. 
Arnold Engineering Co., Marengo, IIl. 
Magnetics. Inc., Dept. EM-15, Butler, Pa. 
Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo 
Radio Cores, Inc., 
Lawn, II. 
Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products 
Inc., 1114 E. 28rd, Indianapolis 7, Ind. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Corp., Chattanooga 5, 
9540 Tulley Ave., Oak 


Co 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7001 Ingersol, La 
caster, Pa. 


COUNTERS. See 
tronic; Relays. 

Automatic Temperature Control Co., I: 
5234 Pulaski Ave., Philadelphia 44, | 

Bristol Co., Waterbury 20, Conn. 

Eagle Signal Corp., 202 20th, Moline 
Ill 


also Instruments, E) 


Kellogg Switchboard and Supply Co 
W. Monroe, Chicago 3, Ill 

National Acme Co., 176 E 
land 8, Ohio 

Production Instrument Co., 700-04 
Jackson Blvd., Chicago 6, Ill 

Veeder-Root, Inc., Hartford 2, Conn 


131st, Cl 


COUPLINGS, CLUTCH. See Clutche 


COUPLINGS, FLEXIBLE 


Dynamatic Div. of Eaton 
osha, Wis 

Koppers Co., Inc., Fasts Coupling Der 
200 Scott, Baltimore 3, Md 

Lord Manufacturing Co., 
(Bonded Rubber) 

Westinghouse Electric Corp., Gateway ( 
ter, Bldg. No. 3, 401 Liberty A 
Pittsburgh 22, Pa 


Mfg. Co., K 


Erie I 


See Rectif 


CRYSTAL RECTIFIERS. 
Metallic 


CRYSTALS, QUARTZ 


Valpey Crystal Corp., 
liston, Mass 
Radio Corp. of 
rison, N. J 


1245 Highland, H 


America, Tube Div Har 


CYLINDERS, AIR 


Hydro-Line Manufacturing Co., 5672 Pike 
Road, Rockford, Ill 


DECALCOMANIAS 


Meyercord Co., Dept 
Lake, Chicago 44, Ill 


D-319, 532 


DELAY LINES. 


nents 


See Computer Comy 


DIAL LIGHT ASSEMBLIES. See Lig! 
Pilot & Indicator 


DIALS and PANELS 

Chicago Thrift Etching Corp 155 
Sheffield Ave., Chicago 22, Il 

Mica Insulator Co., Schenectady 1, N 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge B 
Il 


Chicago 26 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units 
DIES, LAMINATION 


Form Tool & 
Cleveland 10 


Die Co 
Ohio 


Cleveland 
Eddy Rd 

DIODES. See Semi-Conductors 

DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 
Ave., Chicago 41, Ill 
Eastman Kodak Co., Rochester 4, N. Y 
Keuffel & Esser Co., Hoboken, N. J 
Universal Drafting Machine Corp 7 
Lorain Ave., Cleveland 2, Ohi« 


4700 Montr 


DRIVES, BELT 


Allis-Chalmers, Milwaukee 1 

Maurey Manufacturing Corp 
Wabash Ave., Chicago 16, Ill 

New York Belting & Packing Co., 1 
ket, Passaic, N. J 

Pulley 


Wis 


2907-2 
Mar 


N. 
Reeves Co., Columbus, Ind 


also 


DRIVES, ELECTRONIC. See 
Reducers and Drives 


Dynamatic Div. of Eaton 
osha, Wis 

General Electric Co., 
Div., Schenectady 5 

Raytheon Mfg. Co., Equipment Sales Di 
Dept. 6120-EM, Waltham 54, Mass. — 

Reliance Electric & Engineering Co., 194 
Ivanhoe Rd., Cleveland 10, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Av« 
Pittsburgh 22, Pa. 


Mfg. Co Ker 


Apparatus Sales 
a 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, In Det 
E, Belding, Mich 


DUPLICATING MACHINES, DIELESS 
See Benders, Brake & Shears 


DYNAMOMETERS 


Dynamatic Div. of Eaton Mfg. Co., Ker 
osha, Wis. 

General Electric Co., 

Robbins & Myers, 
Ohio 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


Schenectady, N Y 
Inc., Springfield 


Corp Gatew 
401 Liberty A 


ELECTRICAL SHEETS. See Steel, Et 
trical 


ELECTRONIC COMPONENTS. See 
cific headings 


To communicate with any manutocturer whose name apperrs 
in this issue use READER INQUIRY FACILITY, page 237 


ELECTRICAL MANUFACTURING 











way 


ss 


RING 





ELECTRONIC TUBE COMPONENTS. 


(Bases, Caps, Lead-In Wires, Stamp- 
ings, Welds, Etc.) 

smerican Lava Corp., Chattanooga 5, 
Tenn. : - 
Engineering Co., 27 Wright, Newark 5, 
N. J. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades 


ENAMELS. See Lacquer, Enamels & Var 
nishes, Finishing 


EYELET ATTACHING MACHINES 
Segal, Edward, 72 Spring, New York 12, 
N. ¥. 


EYELETS and GROMMETS 


Chase Brass & Copper Co., Waterbury 20 
Conn. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Riverside Manufacturing and 
Supply Co., 
born, Mich 
Roth Rubber Co., 1856 8S. 
Chicago 50, Il 
U. 8S. Gasket Co 


Electrical 
10227 Michigan Ave., Dear- 


Electric Ave., 
Camden 1, N. J. 


FABRICS, INSULATING. (Sheets, Tapes, 


Yarns, Thread, Cord, Etc.) 
Giass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin 
Tubing and Sheeting, Braided Fabric. 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

tentley, Harris Mfg. Co., 1204 
Conshohocken, Pa 

Celanese Corp. of America, Dept, 105-K, 
290 Ferry, Newark 5, N. J 

& Sons, Inc Randolph, Mass. 

Continental-Diamond Fibre Co., Newark 
13, Del 

Cottrell Paper Co., Inc 
River, Mass 


Barclay 


Chase 


, 88 Purchase, Fall 


Dow Corning Corp., Dept. 4504, Midland, 
Mich , 
General Electric Co., Chemical Div., 1 


Plastics Ave., Pittsfield, Mass 
Gudebrod Bros. Silk Co Inc 12 South 
12th, Philadelphia 7, Pa. 
Insulation and Wires, Inc., 
Ave., St. Louis 3, Mo 
Insulation Manufacturers 
Washington Blvd 


3435 Chouteau 


Corp 565 W 
Chicago 6, Il 


Irvington Div Minnesota Mining & 
Manufacturing Co 9 Argyle Terrace, 
Irvington 11, N. J 

Johns -Manville sox 60, New York 16, 
>} 


Mica Insulator Co., Schenectady 1, N. Y 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn 

Mitchell-Rand Insulation Co., 71 Murray, 
New York 7, N ; 

Molded Fiberglass Sheet Co., 4315 Benefit 
Ave., Ashtabula, Ohio 

Natvar Corp., 207 Randolph Ave., 
bridge, N. J 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 

Owens-Corning Fiberglas Corp., 598 Mad- 
ison Ave., New York 22, N. Y¥ 

Pittsburgh Plate Glass Co Fiber Glass 
Div., 1 Gateway Center, Pittsburgh 22, 
Pa 

Raybestos-Manhattan, inc., 
tile Div., Manheim, Pa. 

Thompson Fiber Glass Co H. I., 1733 
Cordova. Los Angeles 7, Calif 

Van Cleef Bros Inc 7800 
Ave., Chicago 19, Ill 

Varflex Corp., 309 N. Jay, Rome 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Wood 


Asbestos Tex 


Woodlawn 


ee 
Gateway 
Liberty Ave 


FANS and BLOWERS 


American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles ‘ Calif 
Bogue Electric Manufacturing Co., 60 Iowa 

Ave., Paterson 3, N. J 
Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J 
Emerson Electric Mfg. Co., St. Louis 21, 
Me 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y 
Heinze Electric Co., 685 Lawrence, Low 
ell, Mass 
Koppers Co Inc 





Propeller Dept., 200 


Scott, Baltimore 3, Md 
Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 


Peerless Electric Co 1503 W. 
Warren, Ohio 

Robbins & Myers, Inc 
Springfield 99, Ohio 


Market, 


Propeller Div., 


FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pins; Rivets; Serews; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) ; 


Sheet Metal 
(D) 
Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded 
Studs and Special Parts (F) 
Cap Nuts (G) 
Snade Bolts (8) 
Welding Nuts 
Wing Nuts (W) 


Lock Spring Assembly Nuts 


Pins, 


(Clinch-on) (N) 


Allmetal Screw 
Stewart Ave., 
Gw) 


Products Co., Ine., 821 
Garden City, N. Y. (AF 


To communicate with any manufacturer whose name appears 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh, 19, Pa. (A) 

American Screw Co., Willimantic, 
(BF) (Cold Header Screws) 
Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 
Blake & Johnson, Waterville 48, 

(ABF) 
Bristol Co., Waterbury 20, Conn. (A) 


Conn. 


Conn, 


Buffalo Bolt Co., N. Tonowanda, N. Y. 
(AB) 

Burndy Engineering Co., Inc., Norwalk, 
Conn 

Central Screw Co., 3501 Shields Ave., 


Chicago 9, Ill. (ABFSW) 

Chase Brass & Copper Co., Waterbury 
Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass. 
(AB) 

Elastic Stop Nut Corp. of America, Dept. 
N67-322, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 
Cincinnati 6, Ohio (AG) 

Gries Reproducer Corp., 125 
Ave., New Rochelle, N. Y 

Grip Nut Co., 310-K 8S. 
Chicago 4, Ill. (CN) 


20, 


446 Morgan, 
Beechwood 
(Gw) 

Michigan Ave., 


Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 
Hassall Inc., John. P.O. Box 2225 


Westbury, L. L, N. Y¥. (F) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (AB) 

Lamson & Sessions Co., 1981 W. 
Cleveland 2, Ohio (ABCDF) 
Milford Rivet & Machine Co., 

Conn. (BF) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
(Cc) 

Parker-Kalon Div., General 
Transportation Corp., 200 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 
rington, Conn. (ABF) 


85th, 


Milford 


American 
Varick, New 


44 Norwood, Tor- 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 
Seaboard Screw Corp., West Warwick, 


m. & (RB) 
Shakeproof Div. of 
2501 N. Keeler 

(D) 

South Chester Corp., Southco Div 
N. Governor Printz Blvd., 
(CDEF) 

Standard Pressed Steel Co 
Pa. (AN) 

Sterling Bolt Co., 363 W 
44, Til. (ABF) 

Thompson-Bremer & Co Sub American 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc., P. O 
Cleveland 1, Ohio (D) 

United-Carr Fastener Corp., 
42, Mass. (ACDE) 

Wenco Mfg. Co., 1136 W. Hubbard, Chi 
cago 22, Ill. (8S) 

Westfield Metal Products Co 
Mass 


Illinois Tool 
Ave., 


Works 
Chicago 39, Ill 


3rd & 
Lester, Pa 


, Jenkintown 9 


Erie, Chicago 


30x 6688 


Cambridge 


Westfield, 


Lock & Snap Assemblies (Door Panel Shelf 
Support & Mounting, etc.) 

Camloc Fastener Corp., 53 Spring Valley 
Rd., Paramus, N. 

General Tire & Rubber Co., 
Products Div., Wabash, Ind 

Simmons Fastener Corp., 1752 N 
way, Albany 1, N. Y. 


Industrial 


Broad 


Pins—Cotter (F); Locking and Taper (G) 
Spiral Coil (M) 


Allmetal Screw Products Co Inc., 821 
Stewart Ave., Garden City, N. Y. (F) 
Anti-Corrosive Metal Products Co., Inc., 


Castleton-on-Hudson, N. Y. (F) 
Chase Brass & Copper Co., Waterbury 20, 
Conn. (F) 


Elastic Stop Nut Corp. of America, Dept. 
N67-222, 2330 Vauxhall Rd., Union, 
N. J 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (F) 

Sterling Bolt Co., 363 W. Erie, Chicago 


44, Ii. 


Pre-Assembled Washers and Screws 

American Screw Co., Willimantic 

Central Serew Co., 3501 
Chicago 9, Ill 

Continental Screw Co., New Bedford 
Lamson & Sessions Co., 1981 W. 
Cleveland 2, Qhio 

Russell, Burdsall & Ward Bolt and Nut 
Co,, Port Chester, N. Y. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, II. 

South Chester Co., Southco Div., 3rd & N. 
Governor Printz Blvd., Lester, Pa 

United-Carr Fastener Corp., Cambridge 
42, Mass. 


Conn 
Shields Ave., 


Mass. 
85th, 


Recessed Head Screws 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y 

American Screw Co., Willimantic, Conn 

Atlantic Screw Works, Inc., 85 Charter 
Oak Ave., Hartford, Conn. 

Blake & Johnson, Waterville 48, Conn 

Bristol Co., Waterbury 20, Conn. 

Central Screw Co., 3501 Shields 
Chicago 9, Il. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Continental Screw Co., New Bedford, Mass 

Eagle Lock Co., 20 S. Main, Terreyville, 
Conn. 

Eleco Tool & Screw Corp., 190 W. Green- 
wood Ave., Philadelphia 40, Pa. 

Great Lakes Screw Corp., Chicago, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 


Ave., 


in this issue use READER INQUIRY FACILITY, page 237 
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TIMING MOTORS 


conser ee ee 





give perfect performance at all 
temperatures from —40° to --140° F. 


@ dependable, trouble-free 

Users report up to 10 years uninterrupted serv- 
ice from SYNCHRON Timing Motors. True | 
synchronous operation. 
© adaptable, versatile _ 

Gear trains and drives available for almost any 
application. Special drives to order. 

®@ powerful, long-lived 


Pull up to 8 in. oz. at 1 RPM — bearcats for 


power! May be stalled continuously without 
‘coil injury. 


® operate in any position | 
Work perfectly when mounted in any position 

— upside down, sidewise, at any angle. 

© self-starting ae | 
Start instantly under full load, smoothly, with- __ 
out vibration or hesitation. 


@ self-lubricated 





: for details. Find out bow easily 
_ Synchron Timing Motors, Timing Machines _ 


“Work Horse of the 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 


Send catalog and engineering data to: 







Name 

Firm 

Address 

City Zone State 
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Teta aaele ee od 
Wire, Cord Assemblies, 


Wiring Devices and Fuses 


ROYAL ELECTRIC COMPANY, INC., 


366 


Back Up Your Reputation 
with ROYAL Dependability 


ROYAL Cord Assemblies are 
quality controlled. Every step 
in the manufacturing process is 
done in ROYAL'S own modern 
plant, where sound engineer- 
ing and experienced manvfac- 
turing skills pay off in uni- 
form dependability and high 
quality. 

Back up your quality products 
with the quality cord assem- 
bly they deserve. Send speci- 
fications or blueprints, or ask 


for the Royal catalog of stock 
molds. 


> 


. : 


PAWTUCKET, R. |. | 


Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

Milford Rivet & Machine Co., Milford 
Conn 

National Lock Corp., Rockford, Il. 

National Screw & Manufacturing Co., 2440 
E. 75th, Cleveland 4, Ohio 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. 

Rockford Screw Products Co., Rockford, Ill. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 

Screw Research Association, 706 Union 
Trust Bidg., Providence 3, R. I. 

Seaboard Screw Corp., West Warwick, R.I 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave., Chicago 39, Ill 

Southington Hardware Mfg. Co., South 

ington, Conn 

Standard Pressed Steel Co 
Pa. 

Sterling Bolt Co., 363 W. Erie, Chicago 
Ill 

Wales Beech Corp., Rockford, Il 


, Jenkintown 4% 


Rivets 


Allmetal Screw Products Cx Inc s 
Stewart Ave., Garden City, N. Y 
Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. 

Blake & Johnson. Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill 

Continental Screw Co., New Bedford, Mass 

du Pont de Nemours & Co. (Inc.), E. I 
Explosives Dept Wilmington 98, Del 

Gries Reproducer Corp 125 Beechwood 
Ave., New Rochelle, N. Y 

Harper Co H. M., 8204 Lehigh Ave., 
Morton Grove, Ill 

Hassall, Inc., John, P.O. Box 2225 West 
bury, L. I., N. Y¥ 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 

Milford Rivet & Machine Co., 
Conn 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn 

Russell, Burdsall & Ward Bolt and Nut 
(o., Port Chester, N. Y 

South Chester Co., Southco Div Srd_ & 
N. Governor Printz Blvd., Lester, Pa. 

Sterling Bolt Co., 363 W. Erie, Chicago 
Til. 

Tubular Rivet & Stud Co., Wollaston 70 
Mass. 


» 4 | 


9609 W 


Milford 


Screws—Cap and Set. Machine (H); Self 
Tapping (J) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y 
Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

American Screw Co., Willimantic, Conn 
(HJ) 

Anti-Corrosive Metal Products Co., In 
Castleton-on-Hudson, N. Y. (H) 

Blake & Johnson, Waterville 48, Conn 

Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Co.. 3501 Shields Ave 
Chicago 9, Til. (HJ) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (HJ) 

Continental Screw Co., New Bedford, Mass 
(HJ) 

Harper Co.. H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Hassall, Inc., John, P.O. Box 2225, West- 
bury, L. I as 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co. 1981 W. 85th 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., Milford 
Conn. (HJ) 

Parker-Kalon Div. General American 
Transportation Corp 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

Set Screw & Mfg. Co., 112 Main, Bartlett 
Ill. (A) 

Shakeproof Div. of Illinols Tool Works 
2501 N. Keeler Ave., Chicago 39, Ill 
(AH) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 
(HJ) 

Standard Pressed Steel Co., Jenkintown 9 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, Chicago 
Til. (AI) 

United-Carr Fastener Corp., Cambridge 42 
Mass. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Jnc., 821 
Stewart Ave., Garden City, N. Y. (KL 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

Asana Spring Corp., Bristol, Conn 
(KL) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich 

B-G-R Cook Plant Div., Associated 

Spring Corp., Ann Arbor, Mich. (KL) 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(KL) 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
24, Pa. (KL) 


Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (KL) 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N., Div., Asso 
ciated Spring Corp., Bristol, Conn. (KL 

Milwaukee Divy., Associated Spring Corp 
341 E. Erie, Milwaukee, Wis. (KL) 

National Lock Washer Co., 40 Hermor 
Newark 5, N. J. (L) 

Ohio Div., Associated Spring Corp., 1712 
E. Ist, Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
(L) 

Raymond Mfg. Co., Div., Associated Spring 
Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave., S.E., Massillon, Ohio (L) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave., Chicago 39, III 
(L) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd, Lester, Pa 
(L) 

Sterling Bolt Co., 363 W. Erie, Chicago 
Ill 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. (KL) 

United-Carr Fastener Corp., Cambridge 
42. Mass. (L) 

Wrought Washer Mfg. Co., 2200 S. Bay 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co 16 Glenville Rd 
Glenville, Conn 

Western Felt Works, 4021-4139 W. Ogder 
Ave., Chicago 23, Ml. 


FIBRE, PHENOLIC. See Plastics, Lami 
nated 


FIBRE, VULCANIZED. (Board, Sheet 
Rod, Tubing). 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chieago 6, Ill 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 
ton 99; Del 

venting Fibre Co., Inc., Tonawanda 


Stahlin Brothers Fibre Works, Inc., Dept 
E. Belding, Mich 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., Dept 
E-4, Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., Boun 
Brook, N. J 


Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass. 

Astron Corp., 225 Grant Ave., Newark 8 
N. J. 

Dumont-Airplane & Marine Instruments 
Inc 15 William, New York 5, N. Y 

Federal Telephone and Radio Co., Di 
of International Telephone and Tele 
graph Corp., 100 Kingsland Rd., Clif 
ton, N. J. 

Filtron Co., Inc., 131-05 Fowler Ave 
Flushing 55, N. Y. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y. 

Mallory & Co., Inc., P. R., Indianapoli 
6, Ind 

Sprague Electric Co., 307 Marshall, Nortt 
Adams, Mass 

Torwico Electronics, Ine., 965 Freling 
huysen Ave., Newark 5, N. J. 


FINISHES, PRODUCT. See Lacquers 
Enamels, Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
Includes Adapters, Ballasts, Comper 
sators, Control Units, Starters and 
Transformers. For Resistors, see Re 
sistors, Instrument & Radio; also Ca 
pacitors. 


Acme Electric Corp., 354 Water, Cuba 
4 

Aerovox Corp., New Bedford, Mass. 

Chicago Standard Transformer Corp., Div 


of Essex Wire, 3501 Addison, Chicag 
18, Ill, 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 


Sola Electric Co., 4638 W. 16th, Chicag 
50, Til. 


Sprague Electric Co., 307 Marshall, Nort! 
Adams, Mass 

Westinghouse Electric Corp.. Gatewa) 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif. 


FOOT SWITCHES. See Switches. 


FORGINGS 
American Brass Co., Waterbury 20, Cor 


a eine ATI 


To~communicate with any 


manufacturer whose name appears 


‘in this issue use READER INQUIRY FACILITY, page 237 


ELECTRICAL MANUFACTURIN 











i a uae & Copper Co., Waterbury 20, 
P! ‘adetphta Bronze & Brass Corp., Sub. 
R. Mallory & Co., Inc., 22nd 
“A "Keene. Philadelphia 2i, Pa. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non-ferrous) 
Ryerson & Son, Inc., Joseph T., Chicago, 
Tl. 


FRAMES, MOTOR. See Motor and Gen- 
erator Shells. 

FREQUENCY METERS. See Instruments. 

FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Aiden Products Co,, 4125 N. Main, Brock- 
ton 64, Mass. 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Iisco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich 

FUSES 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 


Royal Electric Co., Inc., Pawtucket, R. I. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

GAGES, TEMPERATURE, PRESSURE 
and VACUUM 

Automatic Temperature Control Co., Inc., 


5234 Pulaski 
Bristol Co., 


Ave., Philadelphia 44, Pa. 

Waterbury 20, Conn. 

Edison, Inc.. Thomas A., Instrument Div., 
Dept. 53, West Orange, N 

Servomechanisms, Inc., 500 Franklin Ave 
Garden City, L. I, N. Y 

TAGliabue Instrument Div., 
trical Instrument Corp 
huysen Ave., Newark 5, N 

Wheelco Instruments Div.. Ci, Colman 

Co., 1403 Rock, Rockford, Ill. 


Weston Elec- 
“ 4 Freling- 





GALVANOMETERS. See Instruments. 


GASKETS 

American Felt Co., 16 Glenville Rd., 
Glenville, Conn. 

Armstrong Cork Co., 7001 Ingersol, Lan- 


easter Pa. (Cork and Rubber Composi- 


tions) 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill. 

Crane Packing Co 1824 Cuyler Ave., 


Chicago 13, Ill. 


Felters Co., 205 South Boston 11, Mass. 

Garlock Packing Co., Palmyra, N. Y. 
oan eaveneme. Box 60, New York 16, 
Metal Fextile Corp., Roselle, N. J. (Elec- 
tronic Shielding) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 
Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa 

Roth Rubber Co., 1856 S. 54th Ave., Chi- 


eago 50, Il. 
1. S. Gasket Co., Camden 1, N. 


J. 
Center, 


U. S. Rubber Co., Rockefeller 
New York 20, N ‘ 

Western Felt Works 4035-4117 Ogden 
Ave., Chicago 23, Il 


GEARMOTORS. See Motors 


GEARS and PINIONS 


Amplex Div. 
Detroit 31, Mich. 

Atlas Precision Products 
Prudential Industries), 
Philadelphia 24, Pa 


of Chrysler Corp., Dept. E-4, 


Co. (Div. of 
3801 Castor Ave., 


Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Ill. 

Cone-Drive Gears Div., Michigan Tool 
Co., 7171 E. MeNichols Rd., Detroit 
12, Mich 

Continental-Diamond Fibre Co., Newark 
13, De}. 

Franke Gear Works, Inc., 1922 W. Co- 
lumbia Ave., Chicago 26, II. 

Gear Specialties Inc.. 2635 W. Medill 
Ave., Chicago 47, Ill. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Process Gear Co., Inc., 4612 W. Fuller- 
ton Ave., Chicago 39, TI. 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

Shakeproof Div. of Tlinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, TIL. 
United States Graphite Co., 1621 Holland, 
Saginaw, Mich 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


GENERATORS. See Motors. 


GENERATORS, ELECTRONIC 
avin Instrument Corp., 299 Highway No. 
17, Paramus 
60 


Bogue Electric | 
Towa Ave., 


Manufacturing 
Paterson 3, 


Co., 


N. 


















Daven Co., 176 Central Ave., Newark 4, 
N. J. 

Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. s 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥. : 
General Electric Co., Electronics Div., 
Electronics Park, Syracuse Re. See ae 
Howard Industries, Inc., Dept. EM- 4, 1760 


State, Racine, Wis. f 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 


Servo Corp. of America, New Hyde Park, 
ee 


Southwestern Industrial Electronics Co., 
2831 Post Oak Rd., P.O. Box 13058 
Houston, Texas 





See Semi-Con 
Metallic. 


GERMANIUM DIODES. 
ductors, also Rectifiers, 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., Newark 
13, Del. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating. 
GLASS, TECHNICAL 


Corning Glass Works, Corning, N. Y. 


Kopp Glass, Inc., Swissvale, Pa. 

Mansol Ceramics Co., 140 Little, Belle 
ville, N. J 

Pittsburgh Plate Glass Co., 1 Gateway 
Center, Pittsburgh 22, Pa. 


GOLD, ROLLED. (Plate and Wire) 


American Silver Co.. Inc., 36-02 Prince 
Flushing 54, } : 
Beir & Co., Inc., 113 Astor, Newark 5 
eames Plate Div., Metals & Controls 
Corp., 44 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 
38, ! 

Makepe ace Co.. D. E., Div. of Union Plate 
and Wire Co., Attleboro, Mass 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn 

GRAPHITE. See Carbon and Graphite 

GREASE, BEARING 

Dow Corning Corp., Dept. 4504, Mid- 
land, Mich, (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 
Heyman Mfg. Co., Kenilworth 1, N. J. 


Pyle-National Co., 1388 N. Kostner Are 
Chicago 51, Ill 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich 


Walker Co., 118 Amsterdam Ave 


Passaic, N 


George, 


HARNESSES and ASSEMBLIES, WIRE 

Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, . 

Carol Cable Co., Div. of Crescent Co 
Inc., Pawtucket, R. I. 


Columbia Wire & Supply Co., 2850 Irving 
1 


Park Rd., Chicago 18, 

Cornish Wire Co., 50 Church, New York 
, A 

Drake Manufacturing Co., 1711 W. Hub 
bard, Chicago 22, 5 

Essex Wire Corp., Wire Assembly Div 
Monticello, Ind 

General Electric Co., Construction Mate- 
rials Div Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 


Bldg., Pittsburgh 22, Pa 
Phalo Plastics Corp., Commercial & Fos 


ter, Worcester 8, Mass 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born Mich 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Tl 

Switchcraft, Inc., 1328 N. Halsted, Chi 
cago 22. Til 

Whitney Blake Co., New Haven 14, Conn 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio. 

HEADPHONES and HEADSETS 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 11, IL 


HEATING ELEMENTS and UNITS 


Carborundum Co., Globar Div., Niagara 
Falls, N. Y¥ 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Ferrod Mfg. Co., Sub. of Ferro Corp., 
605 N. River, Bacavia, Tl 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Still-Man Co., 429 E. 164th New York 
Ss, N. Y¥. 

Syntron Co., Homer City, Pa. 

Vulean Electric Co., Danvers 2. Mass. 

Watlow Electric Mfg. Co., 1362 Ferguson 
Ave., St. Louis 14, Mo 

Westinghouse Electric Corp., 160 Mercer, 
Meadville, Pa. 


HERMETIC SEALS. See Seals and Ter 
minals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 
Allis-Chalmers, Milwaukee 1, Wis. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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7¢ Setter.“ ANSWER" 
Wang Molded Parts! 


A NEW COMPOUND—ROSITE #2000 is one of a compar- 
atively new group of compounds offering very definite 
advantages for certain specialized applications. 


STONE-LIKE— Although organically bonded, ROSITE 
#2000 possesses characteristics of inorganic material: 
Heat Resistance (425°F), Arc Resistance (120-240 Sec. 
A.S.T.M.), Noninflammable, High Dielectric Strength 
(100 v./Mil), Dimensionally Stable. 


2 OR 3 TIMES STRONGER THAN INORGANIC—Thanks 


to organic binder— greatly increases ROSITE’S field 
of application. 





















































































































































COLD MOLDED — High dimensional accuracy, uniform- 
ity, and stability. Easy to mold with metal inserts; 
complex shapes. 



































ECONOMICAL — Low per pound cost combined with 
automatic molding techniques for volume production. 
Inquiries are invited—WRITE TODAY! 


ROSTONE CORPORATION 


Engineers and Custom Molders 
123 South Earl Avenue * 





























Lafayette, Indiana 
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e Wider Range 
e Bigger Loads 
e Lower Costs 


For a-c to d-c Conversion 


Slow Ageing - 
Longer Life 


SYVTRON 
SELENIUM RECTIFIERS 


Delivering peak performance Syntron Rectifiers com- 
bine increased power and longer life with lightweight, 
rugged construction. Vacuum processed to insure 
thicker, uniform selenium deposits—with the greatest 
range of cell sizes in the industry. A vital component 
for any equipment requiring a-c to d-c power—in- 
creases quality and performance of the end product 


...and for low cost, 
automatic production 


ELECTRIC VIBRATORS 


Assure a free flow of even the most stub- 
born materials through bins, hoppers and 
chutes. No arching, plugging or clogging. 
Rheostat controlled vibration, no mechan- 
ical wearing parts. 


VIBRATORY FEEDERS 


Provide low cost, controlled 
feeding of bulk materials at 
rates from a few pounds to hun- 
dreds of tons per hour. Feed 
powders or heavy lumps. Elec- 
tromagnetic. 


PARTS FEEDERS 


Automatic, oriented, single line feeding of 
parts at finger-tip controlled speeds. Han- 
dle parts of practically any shape or ma- 
terial. Vibratory operation—ideal for auto- 
matic handling. 


Write today for complete catalogue data — Free 


SYNTRON COMPANY 


490 Lexington Ave. Homer City, Pa. 





General Electric Co., Apparatus. Sales 
Div., Schenectady 5, N. Y 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 14, N. Y 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


HIGH NICKEL ALLOYS, See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See 


Tools and Equipment 


Pneumatic 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co 1217 
Spring Garden, Philadelphia "= * 

Graphite Metallizing Corp., 1059 Nep 
perhan Ave., Yonkers 3, N. Y 

Mycalex Corp. of America, 116 Clifton 
Blvd Clifton, N. J. (Glass Bonded 
Mica) 

Phoenix Electric Mfg. Co 
Chicago 24, Ill 

Triple ‘““M Electronents Div., Midwest 
Molding & Mfg. Co 4630 W. Fuller 
ton Ave., Chicago 39, IIL 


1211 W. Lake, 


IMMERSION HEATER UNITS See Heat 
ing Elements & Units 


IMPREGNATING COMPOUNDS. See Ce 
ment Insulating and Sealing; Waxes 
and Compounds. 

INDICATORS, HEAT. See Thermometers 

INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See 
queny Heating Wnits 


High-Fre 


INFRA-RED LAMPS. See Lamps 
descent and Infra-red. 


Incan 


INSTRUMENTS, ELECTRICAL MEAS- 
URING and TESTING 

Acme Electric Corp 354 Water, Cuba 
N. ¥ 

Aerovox Corp., New 

Assembly 
Ohio 

Associated Research Inc 
Chicago 18, Ill 

Automatic Temperature Control Co Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Burlington Instrument Co., 125 
Burlington, Iowa 

Daven Co., 176 Central Ave., 
N. J 

DeJur-Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. Y¥ 

Doelcam Div of Minneapolis-Honeywell 
Regulator Co., Soldiers Field Rd., Bos 
ton 35, Mass. 

Federal Telephone and Radio Co., Div. of 
International Telephone and ‘Telegraph 
Corp., 100 Kingsland Rd., Clifton N. J 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 

Industrial Test Equipment Co., 55 E. 11th 
New York 3, N. Y. 

International Instruments, Inc., P.O. Box 
2954, New Haven 15, Conn 

National Pneumatic Co., Inc., and Holtzer 
Cabot Divs., 125 Amory, Boston 19, 
Mass. 

Pyramid 
N. ¥ 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Roller-Smith Co., 
lehem, Pa 

Simpson Electric Co., 5202 W 
Chicago 44, Ill 

Southwestern Industrial Electronics Corp., 
P.O. Box 13058, 2381 Post Oak Rd., 
Houston, Texas 

Sterling Manufacturing Co., 7201 Went 
worth Ave., Cleveland 2, Ohio 

Waterman Products Co Inc., 
Emerald, Philadelphia 25, Pa 
scope) 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instrument Div Barber-Colman 
Co., 1403 Rock, Rockford, Il 


INSTRUMENTS, ELECTRONIC. (See 


also Oscilloscopes, Recorders). 


Automatic Temperature Control Co Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Daven Co., 176 Central Ave., Newark 4 


Bedford, Mass 
Products Inc., Chesterland 14 


, 3794 W. Belmont 


Third 


Newark 4 


Instrument Corp., Lynbrook, 


1000 Eighth Ave., Beth 


McKinzie, 


2445-63 
(Oscillo 


Doelcam Div. of 
Regulator Co., 
ton 35, Mass 

Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegrap' 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Hastings Instrument Co., Inc., 
10, Va 

Hewlitt-Packard Co., 2705E Page Mill 
Rd., Palo Alto, Calif 

Industrial Test Equipment Co., 55 East 
lith, New York 3, N. ¥ 

Librascope, Inc., 1607 Flower, Glendale 
Calif. 

Magnetic Amplifiers, Inc., 
New York 55, N. Y 
Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 


Minneapolis- Honeywell 
Soldiers Field Rd., Bos 


Hampton 


632 Tinton Ave 


Servo Corp. of America, New Hyde Park 
iy. me 

Simpson Electric Co., 5202 W. McKinzie 
Chicago 44, Ill 

Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, 
STANDARD 
Acme Electric Corp., 354 Water, Cuba 
te * 

Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur-Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. Y 

Doelcam Div. of Minneapolis-Honeywe 
Regulator Co., Soldiers Field Rd., Bo 
ton 35, Mass 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co Apparatus Sale 
Div., Schenectady 5, N. Y. 

Radio Frequency Laboratories, Inc., Boor 
ton 9, N. J 

TAGliabue Instruments Div., Weston Ele 
trical Instrument Corp.. 614 Frelinghu 
sen Ave., Newark 5, N. J 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colma 
Co., 1403 Rock, Rockford, Ill 


LABORATORY 


INSULATING MATERIALS. See follow 


ing specific headings 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Composition 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Molding, Laminating, Cast 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resir 

Tubing, Paper 

Tubing and Sleeving, Braided Fabri 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins, Ir 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


American Lava Corp 
Tenn 

Bakelite Co., A Div. of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York 17, N. Y. 

Dobeckmun Co., 3201 Monroe Ave., Cleve 
land 13, Ohio 

Dow Corning Corp., Dept. 4504, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., (Inc.), E. | 
Wilmington 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Goodrich Chemical Co., B. F Div. « 
B. F. Goodrich Co., Dept. BK-2, Rose 
Bldg., Cleveland 15, Ohio 

Kellogg Co., M. W., Chemical Mfg. Div 
Danforth Ave., Jersey City 5. N. J 

Oronite Chemical Co., 38 Sansome, Sar 
Francisco 4, Calif ; 

Sprague Electric Co., 307 Marshall, Nort! 
Adams, Mass 

U. S. Rubber Co., 
New York 20, N. ¥ 


Chattanooga 


Rockefeller Center 


Solderir 


IRONS, SOLDERING. See 
Equipment 


ISOLATORS, VIBRATION and SHOCK 
See Mountings, Rubber & Synthetic 


JEWEL, LIGHT ASSEMBLIES. 
Lights, Pilot and Indicator 


KNOBS and HANDLES, STOCK 
MOLDED 

Chicago Molded Products Corp 1024 N 
Kolmar Ave., Chicago 51, Ill 

Davies Molding Co. Harry, 
Wells, Chicago 10, Ill 

General American Transportation Corp 
Plastics Div 135 S. La Salle, Chicag 
90, Il 

Kurz-Kasch, Inc 
ton 1, Ohio 

Midwest Molding & Mfg. Co 4630 W 
Fullerton Ave., Chicago 39, Ill 

Ravtheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Richardson Co., 2799 Lake, Melrose Park 
Tl 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Tl 

Sinko Mfg. & Tool Co 
Ave., Chicago 22, Il 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc 
E. Monument, Baltimore 5, Md 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa 
Bakelite Co., A Div 
& Carbon Corp., 300 
New York 17. N . 

Dow Corning Corp., Dept. 4504, Mid 
land, Mich. (Silicone Resins & Var 
nishes) 


1428 N 


1419 S. Broadway, Day 


3135 W. Grar 


4004-0 


of Union Carbid 
Madison Ave 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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iy Pont de Nemours & Co., (Inc.), E. L., 
Finishes Dept., Wilmington 98, Del. 
Insulation and Wires, Inc., 3435 Chouteau 


ave., St. Louis 3, Mo. 
pittsburgh Plate Glass Co., 1 Gateway 
Center, Pittsburgh 22, Pa. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. 

Brainin Co., C. 8., 320 Washington, Mt. 
Vernon, N. Y 

General Plate Div., Metals and Controls 
Corp., 44 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
“4 

Makepeace Co., D. E., Div of Union 
Plate and Wire Co., Attleboro, Mass 


LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc., Dept. EM-15, Butler, Pa 

Thomas & Skinner Steel Products Co., 
1114 E. 23rd, Indianapolis 7, Ind. 

LAMPS, FLUORESCENT 

General Electric Co., Nela Park, Cleve- 
land 12, Ohio 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

LAMPS, INCANDESCENT and 
INFRA-RED 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electrik Corp Gateway 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 


12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

LAMPS, MINIATURE (Pilot and Indi- 
cator) 

Chicago Miniature Lamp Works, 1500 N. 
Ogden, Chicago 10, Ill. 


General Electric Co., Nela Park, Cleveland 


12, Ohio 

Herzog Miniature Lamp Works, Inc., 12-23 
Jackson Ave., Long Island City 1, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

LAVA. See Ceramics 

LAYOUT FLUID 

Dykem Co., 2303-F N. 11th, St. Louis 6, 
Mo. 

LENSES, PRESSED GLASS 

Corning Glass Works, Corning, N. Y. 

Kopp Glass, Inc., Swissvale, Pa, 

LIGHTS, PILOT and INDICATOR 


Alden Products Co., 4125 N. Main, Brock- 


ton 64, Mass. 

Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Crouse-Hinds Co., Syracuse 1, N. Y. 


Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. Y. 


Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa. 

Johnson Co., E. F., 204 Second Ave. 
S.W., Waseea, Minn. 

Pass & Seymour Inc., Solvay Station, 
Syracuse 9, N. Y 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co. 1840 S. Kilbourn 
Ave., Chicago 23, Ill 

LUGS and TERMINALS 

Aircraft-Marine Products, Inc., 2100 Pax- 


ton, Harrisburg, Pa 
American Brass Co., Waterbury 20, 


Conn. 
Bead Chain Mfg. Co., 


13 Mountain Grove 


Bridgeport 5, Conn. (Hollow Tubular) 
Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cambridge Thermionic Corp 453 Concord 
Ave., Cambridge 38, Mass 

Hart Manufacturing Co., 211 Bartholomew 


Ave., Hartford, Conn. (Snap-in) 
Heyman Mfg. Co., Kenilworth 1, N. J. 
[isco Corp., 5745 Mariemont Ave., Cin- 

cinnati 27, Ohio 
Johnson Co E. F., 204 Second Ave., 

S.W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp 

_Chicago 24, IIL. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 
Malco Tool and Manufacturing Co 4021 

W. Lake, Chicago 24, Ill 
Mycalex Corp. of America, 116 Clifton 

Blvd., Clifton, N. J 
Rajah Co., 35 Verona Ave., Newark 4, 

Mm 2. 

Shakeproof Div. of Illinois Tool Works, 

2501 N. Keeler Ave., Chicago 39, IIL. 





Sherman Co., H. B., Battle Creek, 


Mich. see ; 
Soreng Products Corp., 9551 Soreng Ave., 


Mfg. 


Schiller Park, Ill 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

Thompson-Bremer & Co., Sub. American 


Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Til. 


MACHINES. See specific headings 
Balancing: Coil Winding; Die Casting; 


Eyelet Attaching; Microfilm; Molding; 
Print: Rivet Setting; Screw Dtiving; 
Strippers, Wire; Vibration Test. Also 


see Marking Machines and Devices. 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 
Ave., Paterson 3, N. J 

Doelcam Div of Minneapolis- Honeywell 
Regulator Co., Soldiers Field Rd., Bos- 
ton 35, Mass 

Freed Transformer 
field, Brooklyn (Ridgewood) 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Inet Div. of Leach Corp 4441 Santa Fe 
Ave., Los Angeles 58, Calif 

Kearfott Co., Inc 1378 Main clif- 
ton. N. J, 

Keystone Products Co., 
City, N. J 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55, N. Y. 

Torwico Electronics, Inc., 


60 Iowa 


1730 Weir- 
oe 
Sales 


Co., Inc., 


Ave 


904-6 23rd, Union 


965 Frelinghuy- 


sen Ave., Newark 5, N. J 

Westinghouse Electric Corp Gateway 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

MAGNETIC BRAKES. See Brakes, Mag 


netic 


MAGNETIC MATERIALS. See Steel Elec- 


trical: Magnets, Permanent; Magnetic 
Recorder Components; Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 


Epsco, Inc., 126 Massachusetts Ave., Bos 
ton, Mass. (Heads) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave., St 
Paul 6, Minn. (Tape) 


MAGNETIZERS and DEMAGNETIZERS 


Radio Frequency Ine., 
Boonton 9, N. J 


Laboratories, 


MAGNETS, PERMANENT 


Arnold Co Marengo, Ill 
Crucible of America, Henry 
Oliver Pittsburgh 30, Pa 
General Corp. 10007 Erwin, 
Detroit 
Indiana 
Ind 
Thomas 
1114 E 


Engineering 
Steel Co 
Bldg., 
Magnetic 
34, Mich 
Steel Products 


Ww. 


Co., Valparaiso 


Products Co 


Ind 


Skinner Steel 
23rd, Indianapolis 7, 


& 


MAGNET WIRE. See Wire, Magnet. 


MARKING MACHINES and DEVICES 


(For Marking Wire, Foil, Plates, etc.) 
Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del 

Robbins & Myers, Inc.. Crane & Hoist 
Div.. Springfield 99, Ohio 

Spaulding Fibre Co., Inc., Tonawanda, 
ms as 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See 
Metals, Precious and Base. 


Laminated 


METALS, PRECIOUS. See Gold; 
nated Metals; Platinum; Silver. 


Lami- 


METALS, PRE-PLATED. 
Metals 


See Pre-plated 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, Til 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


METERS. See Instruments 


MICA, GLASS-BONDED. See Glass- 
Bonded Mica 

MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Continental-Diamond Fibre Co., Newark 
13, Del 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 


Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

Macallen Co., Bay Rd., Newmarket, N. H 

Mica Insulator Co., Schenectady 1, N. Y 


Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 
New England Mica Co., 
Ave., Waltham 54 


Inc., 66 Woerd 


Mass 


To communicate with any manufacturer whose name appears 
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Send your blueprints A 
to the Electric Motor Maker's q 
No. 1 Source for Precision-Engineered 
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AND MANUFACTURING ‘COMPANY ° 


Gurnee (Waukegan) 





Ilinois 
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Now! End Cord and 
Cable Failures here 


GRip ER 


STRAIN 
RELIEFS 















eee 


© Permanently anchor 
exterior conductors 

© Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 
GRIPMASTER Strain Reliefs 
anchor cords and cables at point of 
entry and positively prevent loosening 
of the conductor at the terminals. Solve 
your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the 
power! Underwriters accepted. 
a 
FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


<= Slight pressure permanently positions 
this one-piece type. The strain relief 
forms a smooth metal band which is 
firmly locked in a tenacious grip about 
the cable. 

























































GRIPMASTER CLICKON TYPE 


Clicks on in seconds, locks securely in 
position. The Clickon forms an immovable 
ring with uniform pressure around the 
cable circumference. 















































GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 
holding the cable in a vise-like grip. 

































































































GRIPMASTER WIRE 
BINDING SLEEVES — 
Prevent the fraying of 
cord ends. Specially treat- 
ed rubber tubes available 

in 5 wire sizes to .790. 


_ CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEORGE WALKER COMPANY 


— EXCLUSIVE MANUFACTURERS 











ne AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 


| 














MOTORS 


Miniature Timing Motors, Geared 














Subfractional, Under 1/20 Hp. 








Fractional, 1/20, % Hp. 


Integral, 1 te 744 Hp. 











Integral, Over 744 Hp. 


Gearmotors 


Generators 





Low Voltages (Under 110) 


Acro 


Manufacturing Co., 
Ohio (B) 


Columbus 16 


Allis-Chalmers, Milwaukee 1, Wis. (KLM- 
NOQRTUVW) 
Allis Co., Louis, Milwaukee 7, Wis 


KLNOQRV) 
American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif 
(BFKNQU) 
Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 
Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Dll. (BCEYZ) 
Bodine Electric Co., 2256 W. Ohio, Chi 
cago 12, Tl. (ABCDEFGHIQRTYZ&) 
Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J. (FGJKLMNOP 
UVWw) 
Bristol Co., Waterbury 20, Conn 
Century Electric Co., 1806 
Louis 3, Mo. (FGKLNOQR) 
Cramer Co., Inc., R. W., Box 8, 
brook, Conn. (A) 
Diehl Mfg. Co., 1192 
Somerville, N. J. 





(AX) 
Pine, St 


Center 


Finderne Ave., 
(BCFHKNV) 


Doelcam Div. of Minneapolis- Honeywell 
Regulator Co., Soldiers Field Road, Bos 


ton 35, Mass. (Servo) 

Doerr Electric Corp., 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 
Eaton Mfg. Co., Dynamatic Div 

Wis. (FKN) 
Eastern Air Devices, Inc., 383 
Ave., Dover, N. H. 


» Kenosha 


Central 
(ABEFJQTU) 


Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. (BCDEFGHJ 
UVW) (Servo) 

Electro Engineering Products Co., Inc., 
eer Lake, Chicago 10, Il. (BCD 


Elliott Co., Industrial Motor Div., Bldg 
18, Jeannette, Pa 

Emerson Electric Mfg. Co., St. 
Mo. (FGJIKLMQR) 

Fairbanks, Morse & Co., 600 8. 
Ave., Chicago 5, Ill. (FKNOPQUVWY) 

Fairchild Industries, Div. of Fairchild 
Camera & Instrument Corp., 110 Main 
Burlington, Vt 

Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y¥. (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thomson Ave 
Long- Island City 1, N. Y¥. (FYU) 
(Servo) 

General Electric Co 
Schenectady 5, N 
(BCDEFGHJIKLMNOPQRSTU VW YZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., 
(ABCEVXYZ) 

Harnischfeger Corp., 
(FGKLMOUV) 

Haydon Co., A. W 234 N. 
bury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc 2536 Elm, Tor 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell 
Mass. (BCDFZ) 

Holtzer-Cabot Motor Div., National Pneu 
matic Co., Inc., 125 Amory, Boston 19 
Mass. (ABCEFGHJQUVYZ) 


Louis 21, 


Michigan 


Apparatus Sales Div 
Y 


Princeton 3, Ind 
Milwaukee 46, Wis 


Elm, Water 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 
Sycamore, Ill 

Insulation and Wires, Inc 
Ave., St. Louis 3, Mo 


Park Ave., 


, 3435 Chouteau 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. Y 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas 
tics, Rubber 


MOLDING MACHINES, PLASTIC 

Baker Brothers, Inc., 1020 Post, 
10, Ohio 

Kux Machine Co., 6725 N. 
cago, Ill 


Toledo 
Ridge, Chi 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi 
cago, Til 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Berea 
Rd., Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers, Milwaukee 1, Wis. 
Overly-Hautz Co., 11500 
Cleveland 2, Ohio 


Madison Ave., 
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Hoover Co., Electric Motor Div., 1 
Brook Ave., N. Plainfleld, N. J. (FK 
Howard Industries, Inc., Dept. EM 


1760 State, Racine, Wis. 
HQRTUV YZ) 

Induction Motors Corp., 570 Main, We 
cay, i. 1. N. Y. 

Jack & Heintz, Inc., 7620 
Cleveland 1, Ohio (FK) 
Janette Electric Mfg. Co., Morton Gri 
Il. (FGKLQRUV 
Kearfott Co., Inc., 
ton, N. J. (UY) 
Lamb Electric Co., 

GHIQRSZ) 

Leland Electric Co., Div. of 
Machine and Foundry Co., 
Ohio (FGKLNOUV) 

Lima Electric Co 4773 
Lima, Ohio (FKN) 

Master Appliance Mfg 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ot 
(FGJKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave., Ra 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Racir 
Wis. (BCFGHUVY&) (Servo and Sy 
chro) 

Peerless 
Warren 

Pesco Products Div., 
24700 N. Miles Rd., 
(CGLZ) 

Rae Motor Corp.. 2009 Kewaunee St K 
cine, Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering C 10 
Ivanhoe Rad., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., 
(KNQ) 

Robbins & Myers, Inc., Motor Div 
Springfield 99, Ohio (BCDEFGJKNI 

Scruggs Co., Loyd, Festus, Mo. (BCDYZA 

Servo Corp. of America, New Hyde Par} 
N. Y. (Servo) 

Servomechanism, Inc., 
Garden City, L. I, N. Y¥. (Servo) 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill. (F) 

Star-Kimble Motor Div. of Miehle Pri: 
ing Press & Mfg. Co., 206 Bloomfic 
Ave Bloomfield, N. J. (KLNOQRYZ 

Sterling Electric Motors, Inc., 5401 Ana 
heim-Telegraph Rd., Los Angeles 
Calif. (FKNQ) 

Ther Electric & Machine Works, 11A 5 
Jefferson, Chicago 6, IN. 

Transicoil Corp., 1346 Germantown Ili} 
& Quarryball Road, Fairview Villas 
Pa. (Servo) 


(ABCDEFG 


Broadwa 


1378 Main Ave., Clit 
(Servo) 
Kent, Ohio (BCDEI 


Americ 
Daytor 


Findlay K 


Co., Bridge & Or 


Electric Co 1503 W 
Ohio (FGKLN) 

Borg-Warner Cor 
Bedford, O} 


Mart 


Alhambra, Cali 


500 Franklin Av« 


U. 8S. Electrical Motors, Inc., P. O. B 
2058, Los Angeles 54, Calif. (FKNQY 
Wagner Electric Corp., 6454 Plymout! 
Ave., St. Louis 14, Mo. (FGKLNYZ 


Westinghouse Electric Corp., Gateway Ce 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. (BCDEFGHJKILM 
NOPQRSZ&) 


-_----—. — STS 





MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Butt 
Stations 


MOTORS and GENERATORS. See Motor 
Table above 


MOUNTINGS, RUBBER and 
SYNTHETIC 


General Tire & 
Products Div., Wabash, Ind. 

Lord Manufacturing Co., Erie, Pa Z 
Minnesota Rubber & Gasket Co 3630 
Wooddale Ave., Minneapolis 16, Minr 
U. S. Rubber Co., Rockefeller Center, Né 

York 20, N. Y 
Van Cleef Bros., Inc., 7800 Woodlaw 
Ave., Chicago 19, Il. 


Rubber Co. Industri 


MOVEMENTS, CLOCK and TIMING 
Haydon Co A W. 234 North El 
Waterbury 20, Conn 
Haydon Mfg. Co., Ine., 

rington, Conn 


Elm, T 


2536 


NAME and INSTRUCTION PLATES 


Cc & H Supply Co Metal-Cal 415 } 
Beach Ave Inglewood 3, Calif 

Chicago Thrift-Etching Corp., 1555 
Sheffield Ave., Chicago 22, II! 


Continental-Diamond Fibre Co., Newat 
13, Del 

General Electric Co., Chemical Div., Pla 
tics Ave., Pittsfield, Mass. (Plastics 

Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


\illcy Metal Wire Div., H. K. Porter Co., 
li of Pittsburgh, Prospect Park, Pa. 

imerican Brass Co., Waterbury 20, Conn. 

:pro- Nickel) 

«hace Brass & Copper Co., Waterbury 20, 
Conn 

priver-Harris Co., Harrison, N. J. 

international Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc 230 Park 
Ave., New York 17, N. ¥ 













NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


\merican Brass Co., Waterbury 20, Conn. 

chase Brass & Copper Co., Waterbury 20, 
Conn 

Federated Metals Div.. American Smelting 
& Refining Co., 120 Broadway, New 
York 1, N. Y. 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y 

seymour Manufacturing Co Seymour, 
Conn 

Waterbury Rolling Mills, Waterbury, Conn. 



















NON-MAGNETIC IRON and STEEL 
See Steel, Stainless 







NUTS. See Fasteners. 







NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Machines 


OHMMETERS. See Instruments 





OILERS. See Lubricators, Oil or Grease. 
OSCILLATORS. See Instruments 


OSCILLOGRAPHS. See Instruments; also 
Kecorders, Oscillographic. 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J. 
Federal Telephone and Radio Co., Div. of 
International Telephone and ‘Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

General Electric Co, Apparatus Sales 
Div., Schenectady 5, N. Y. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 

Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill. 

Waterman Products Co., In 2445-63 
Emerald, Philadelphia 25, Pa 


OVENS, INDUSTRIAL 


Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 


























PACKAGING. See Boxes and Crates; Con- 
tainers, Packaging and Shipping 


PACKINGS. See Gaskets. 





PAINTS. See Lacquers, Enamels, Paints 
and Varnishes. 





PALLADIUM. See Platinum and Plat- 
inum Products. 





PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Temperature Control Co., Ine. 
234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 152nd, 
Cleveland 10, Ohio 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

~~ Signal Corp., 202 20th, Moline 1, 

General Electric Co., Apparatus Sales 
Diy., Schenectady 5, N. Y 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif 
Square D Co., 4041 N. Richards, Mil- 

waukee 12, Wis 

Ward Leonard Electric Co., 600 Seuth, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill 




























PANELS, DIAL. See Dials and Panels 





PANELS, SHEET STEEL. See Sheet 
Metal Fabricators. 







PAPER, INDUSTRIAL 

Cottrell Paper Co., Inc 88 Purchase, 
Fall River 1, Mass. 

Hollingsworth & Vose Co., East Walpole, 
ass 

Mosinee Paper Mills Co Dept. EM, 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. ¥ 












PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Continental-Diamend Fibre Co., Newark 
13 el. 

Cottrell Paper Co., Inc., 88 Purchase, 
Fall River 1, Mass. 

Dobeckmun Co., 3301 Monroe Ave., Cleve 
land 18, Ohio 

General Electric Co Chemical Div 1 
Plastics Ave., Pittsfield, Mass 

Hollingsworth & Vose Co., East Walpole, 
Mass 

Insulation and Wires, Inc., 3485 Chouteau 
Ave., St. Louls 3, Mo. 

insulation Manufacturers Corp., 565 W. 
Vashington Blvd., Chicago 6, Ill 
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Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J , 

Johns-Manville, Box 60, New York 16 
x ¥, 

Mica Insulator Co., Schenectady 1, N. Y¥ 
Mitehell-Rand Insulation Co., 51 Murray, 
New York, N.Y. 
Mosinee Paper Mills Co Dept. EM 
Mosinee, Wis. - 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Spaulding Fibre Co., Inc., Tonawanda 
a ee 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill 0 
Eastman Kodak Co-. Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. (Hopper Units) 

Segal, Edward, 72 Spring, New York 12, 
tes 

Syntron Co., Homer City, Pa. (Vibrator) 


PERMANENT MAGNETS. See Magnets 
lermanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour, 
Conn. 

Waterbury Rolling Mills, Inc., Waterbury, 
Conn. 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. 

General Electric Co., Electronics Div. 
Thompson Rd., Syracuse, N. Y 

International Rectifier Corp 1521 E 
Grand Ave., El Segundo, @alif 

Radio Corp. of America, Tube Div., Har 
rison, N. J. 

Standard Piezo Co., Carlisle, Pa. 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn 

General Electric Co Apparatus Sales 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4201 Belmont Ave Chi 
eago 41, Ill 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


PILLOW BLOCKS. See Blocks, Pillow 
PINS, COTTER and LOCK. See Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass. 

American Insulator Corp., New Freedom 
Pa. 

Anchor Plastics Co., Inc., 36-36 36th 
Long Island City 6, N. Y. 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Tl. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Il. 

avies Molding Co., Harry, 1428 N 
Wells, Chicago 10, Ill. 

Resistor Corp., Plastics Div., Erie, 
a 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Garlock Packing Co., Palmyra, N. Y. 

General American Transportation Corp 
Plastics Div., 135 S. La Salle, Chicago 
90, Tl. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8 N. J 

Kurz-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio 

Mica Insulator Co., Schenectady 1, N. Y 

Micalite Plastics Co., 181 Wythe Ave., 
Brooklyn 11, N. Y. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 
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For All Types of 


Permanent Magnet 





Applications... 


If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 
@ Show you how to get best performance per 
dollar. 


@ Offer latest in materials and processing 
development. 


@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


GENERAL 


MAGNETIC CorRP. 


MOMs cir elma lt: Le hl eb 2) 


10007 ERWIN, DETROIT 34 





























































































































































































































































































































































































Special Molded 


; Strain Relief 























































































































































































































Keeps Portable 


| stort Mixer 


| On The Move. 


OSTER’s model 420 electric food mixer 
is the only portable mixer in the world 
with Knee Action Self-Adjusting Beaters. 


Famous PHALOCord power supply 
cords help to keep the OSTER mixer 
on the go... . dependable power sup- 
ply for a dependable product. 


Look at the power supplied products 
in your field . . . you'll find PHALO 
Cord in the “current” picture with the 
best! 


Whether it’s a food freezer, food 
mixer, projector, fan, television. appli- 
ance or what have you, your safest bet 
— your most stylish bet is PHALOCord ! 

Ask for the PHALOCord performance 
story from your PHALO representative. 
Name of nearest office on request. 








etiam 





































































































! 
See us ot the Electronic Parts Distributors 
Show May 16-19, Conrad Hilton Hotel, 
Chicago, booth number 784 Exhibition Hall. 
| PHALO PLASTICS CORPORATION 





COMMERCIAL G FOSTER STREETS, WORCESTER, MASSACHUSETTS 
Southern Plant: Monticello, Miss. 


Insulated Wire and Cables—Cord Set Assemblies 
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National 


Vulcanized Fibre Co., Wilming- 
_ton 99, Del, 
Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 


Polymer Corp. of Penna., 2120 Fairmount 
Ave., Reading, Pa. 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa. 

Resistoflex Corp., Belleville 9, N. J 


Richardson Co., 2799 Lake, Melrose Park 
1 


Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Iil 

Reseeen & Son, Inc., Joseph T., Chicago 

Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, IIL. 

Spaulding Fibre Co., Inc., Tonawanda, 
2 

Synthane Corp., 17 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

U. S. Gasket Co., Camden 1, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Yardley Plastics Co., 142 Parsons Ave., 
Columbus, Ohio. 

PLASTICS — MOLDING, LAMINATING, 
CASTING and EXTRUSION 
COMPOUNDS 
Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 

F luorocarbons (P) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Nylon (G) 
Phenolics (E) 
Plastosols, Vinyl (I) 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (8) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 

Vinyl Chloride 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 

American Cyanamid Co., 33 D. Rockefeller 
Plaza, New York 20, N. Y¥. (CJQ) 

Bakelite Co., A Div. of Union Carbide & 
Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. (EFHJMQUV) 

Barrett Div., Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. ¥ 

Borden Co., Chemical Div., 5000 Summer- 
fale Ave., Philadelphia 24, Pa. (E) 

Celanese Corp. of America, Dept. 105-K 
290 Ferry, Newark 5, N. J. 

Dow Chemical Co Plastics Sales, PL 
453U, Midland, Mich. (F) 

Dow Corning Corp., Dept 4504, Mid- 
land, Mich. (S) 

du Pont de Nemours & Co., (Inc.), E. I 
Polychemicals Dept., Wilmington 98, 
Del (ADGKLPR) 

Durez Plastics & Chemicals, Inc 1304 
Walck Rd., North Tonawanda, N. Y 
(E) (Casting Resins) 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp., 1823 E. 40th, Cleveland 
Ohio (Q) 

Goodrich Chemical Co., B. F., Dept 
BK-2. Rose Bldg., Cleveland 15, Ohio 
INVW) 

Kellogg Co., M. W., Chemical Mfg. Div., 


Danforth Ave., Jersey City 5, N. J. (P) 


Koppers Co., Inc., Chemical Division 
Dept. EM45, Pittsburgh 19, Pa. (AF) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn 

Monsanto Chemical Co., Plastics Div 
Room 2401, Springfield 2, Mass. 
(CEFV) 

Pittsburgh Plate Glass Co., Fiber Glass 
ay , 1 Gateway Center, Pittsburgh 22 
a. 

Polymer Corp. of Pennsvivania, 2120 Fair 
mont, Reading Pa. (GP) 

Resistoflex Corp., Belleville 9, N. J. (P) 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie. Tll. (CEJ) 

She!l Chemical Corp 50 W. 50th, New 
York 20, N. Y. (U) 

U. S. Gasket Co., Camden 1, N. J. (P) 

U. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y¥ 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di 
electric Sheets) 

Campco Div Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi 
cago, Til. (Sheets only) 

Cleveland Container Co 6201 Barberton 
Ave Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
13, Del 

Eastman Kodak Co., Rochester 4, N. Y 

General Electric Co., Chemical Div 1 
Plastics Ave Pittsfield, Mass 

General Tire & Rubber Co Industrial 
Products Div Wabash, Ind. 

Glast? Corp 1823 E 40th, Cleveland 
3. Ohio 

Insulation and Wires, Inc 3435 Chouteau 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il 

Mica Insulator Co., Schenectady 1, N. Y 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. of Penna., 2120 Fairmount 
Ave.. Reading, Pa 

Resinite Corp., Div. of Precision Paper 
Tube Co.. 2035B W. Charleston, Chi- 
eago 47, Ill. 


To communicate with any 
in this issue use READER 


Resistoflex Corp., 


Belleville 9, N. 23 
Ryerson & Son, 


Inc., Joseph T., Chicas 


Ill 

Spaulding Fibre Co., Inc., Tonawar 
i ie 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Electric Corp., Gatew 
Center, Bldg. No. 3, 401 Liberty A 
Pittsburgh 22, Pa 

PLATINUM and PLATINUM PROD 
UCTS. See also Contacts. 

American Silver Co., Inc., 36-02 Pri: 
Flushing 54, N. Y 

Baker & Co., Inc 113 Astor, Newark 
N. J. 

Brainin Co., C. S., 318 Washington, \ 
Vernon, N. Y. 

General Plate Div., Metals and Contr 
Corp., 44 Forest, Attleboro, Mass. 


Handy & Harman, 82 Fulton, New Y 
ee ee 

Ney Co., J. M., 
Conn, 


371 Elm, Hartford 


PLIERS and CUTTERS, WIRE 


Klein & Sons, 7200 McCorn 
Rd., Chicago 


Mathias, 
45, Til 


PLUGS and RECEPTACLES 


Alden Products Co., 4125 N. Main, Br 
ton 64, Mass 

American Phenolic Corp., 1830 §S 
Ave., Chicago 50, Ill 

Automatic Electric Sales Co., 1033 W 
Van Buren, Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Bur 
Chicago 44, Ill 

Cannon Electric Development Co., De 
500, 3209 Humboldt, Los Angeles 
Calif. 

Constantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J 

Cornish Wire Co., Ine., 50 Church, New 
Torun v, N. &Z. 

Crouse-Hinds Co., Syracuse 1, N. Y 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Johnson Co., E. F., 204 Second Ave., S.W 
Waseca, Minn 

Jones Div., Howard B., Cinch Mfg. Cor 
Chicago 24, Ill 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa 

Packard Electric Div General Motors 
Corp., Warren, Ohio 

Pass & Seymour, In Solvay Statior 


N. 
National Co., 
51, Til. 
Instrument 


Syracuse 9 
Pyle 

Chicago 
Pyramid 

is. 
Riverside 


1388 N. Kostner Ave 


Corp., Lynbrook 


Manufacturing and _ Electrical 


Supply Co., 10227 Michigan Ave., Dear 
born, Mich 

Royal Electric Co., Inc Pawtucket, R. | 

Russell & Stoll Co., Inc., 125 Barclay 
New York 7, N. ¥ 

Switchcraft, Inec., 1328 N. Halsted, Chi 
eago 22, Ill 

U. S. Rubber Co Rockefeller Center 
New York 20, N. Y. 


PLUGS, EXPANSION 


Wrought Washer Mfg 
Milwaukee 7, Wis 


Co., 2200 S. Bay 


PNEUMATIC MOTORS. See Motors, Air 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 
Superior Electric Co., 83 Laurel, Brist 


Conn. 


POTENTIOMETERS. See also Rheostats 





Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis 

Bourns Laboratories, 6135 Magnolia Ave 
Riverside, Calif 

Bristol Company, Bristol, Conn. 

Clarostat Mfg. Co., Inc Dover, N. H 
Daven Co 176 Central Ave., Newark 4 
N. J. 

DeJur-Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. Y. 

Giannini & Co Inc 918 E. Greer 
Pasadena 1, Calif. 

Helipot Corp., Div. of Beckman Instru 
ments, Inc., South Pasadena, Calif 
Ohmite Manufacturing Co., 3613 Howard 

Skokie, Ill. 
Stackpole Carbon Co., St. Marys, Pa 
TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre 
linghuysen Ave., Newark, 5, N. J 


Div 
Rockford, 


Wheelco Instruments 


Co., 1403 Rock Tl 


POTS and LADLES, MELTING 


Barber Colman 


Drake Electric’: Works, Inc., 3656 Linc 
Ave., Chicago 13, Tl. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 


Vulcan Electric Co., Danvers 2, Mass 


POWDERED METAL PRODUCTS. *%* 
also Bearings and Bushings; Conta 

Amplex Div., of Chrysler Corp., De 
E-4, Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., Bou 
Brook, N. J 

Gibson Electric Co 8349 Franksto. 
Ave Pittsburgh 21, Pa 

Mallory & Co., Inc., P. R., Indianap 
6, Ind 

Radio Cores, Inc., 9540 Tulley Ave., 0 
Lawn, Il. 
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“HOW MEYERCORD 
SERVES INDUSTRY” 
No. 3 of a Series 


‘Row el oe 

i ‘ en 

i } 
(eet fe a: ‘ 

\ - 


MEYERCORD 
Manaelate DECALS 


Your trademark and brand names 


Help SELL 
are symbols of consistent high Your Product 
product quality. When prominent- 


ly and appealingly displayed on your products, they are confi- 
dence-building selling assets that improve your competitive 
position in today’s brand-conscious market. 


Meyercord Nameplate Decals identify and help move all types 
of products faster with trademarks that are attractive, colorful, 
uniform, legible, and durable. Meyercord Decal Nameplates are 
applied speedily and economically on your present assembly-line 
... for long or short runs. 


Our staff of skilled artists, photographers, typographers and 
color experts are ready to help you establish a strong selling 
identification for your product . .. at minimum cost per unit. 
Let a highly-trained Meyercord Decal engineer show you how 
to add sales appeal to your product, while cutting nameplate costs. 


FREE! “Mark-It” Manual of Decal Nameplates 


Send today, on your company letterhead, for this valuable full- 
color guide to every industrial problem in marking, identifica- 
tion, instruction, and information. 


DEPT. F-319 


THE MEYERCORD co. 


NEW SWITCH CATALOG 


Saves time in 
selecting 


GIVES COMPLETE Ma TCL 


ENGINEERING DATA 


e@ Photo of each 


; Cat: ale : 
switch type atalog gives detailed data 


© Detail drawing on all these snap-acting switches: 
of each type high-sensitivity, sub-miniature, low- 
Base and cost, general-purpose, metal-cased, 
terminal data Open-type, immersion-proof, and 


Operating — AN/JAN types. 
characteristics 


Electrical ratings 


val 


Write today for your free’copy. 





5323 WEST LAKE ST. 
CHICAGO 44, ILLINOIS 


Division of the W. L. Maxson Corporation 


Unldi Lergest Decalecomania Manufacturers 460 WEST 34th STREET, NEW YORK 1, NEW YORK 


QUALITY-CERVICE-PRICE 
You get all Hue when you Apeci{y 


20N PORCELAIN 


Get This Informative 
Free Booklet on New 
Uses for Straits Tin 


New, 20-page booklet tells important story of Straits 
Tin and its many new uses today. Fully ‘illustrated. 
Includes sections on new tin alloys, new tin solders, 
new tin chemicals. Covers tin resources and supply, 
Malayan mining. Booklet is factual, informative— 
could well prove profitable to you. Mail coupon now. 


THE MALAYAN TIN BUREAU 
Dept.G-1,1028 Connecticut Ave., Washington 6, D.C. 
; Please send me a copy of your free booklet on new 
A modern plant with years of engineering uses for Straits Tin. 
know-how to meet your individual requirements. 


Send us your blue prints and specifications. 


Name 


Firm Name. 


AKRON PORCELAIN CO. mn 


2725 CORY AVENUE e AKRON 14, OHIO ODititinmnimeeees 
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Line shutdown 7 


—NEXT TIME 


order wire harnesses 


trom ESSEX! 


\ 


Why risk costly shutdowns? A combination 

of ample material inventories, automation 
techniques and self-component supply 

enables Essex to deliver quality wire assemblies 
to your plant on time! 


FREE INFORMATIVE BOOKLET 


Write today for “Harness Ins and Outs,” a 
new 20-page wire assembly check list. 


Wire Assembly Division 


. | ESSEX WIRE CORPORATION 


MONTICELLO, INDIANA 


Stackpole 
(Iron Cores) 

Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Carbon Co., St. Marys, Pa. 


POWDERS, METAL 


Antara Chemicals, Div. 
Analine & Film Corp., 435 
New York 14, N. Y. 

Handy & Harman, 82 Fulton, New York 
38, N. Y. 

New Jersey Zine Co., New 
York 7. N. Y. (Brass Copper 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio 
Paul 1, Minn. 

Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J. 

Dressen-Barnes Corp., 250-C, N. 
Ave., Pasadena 8, Calif. 
Fansteel Metallurgical Corp., 

cago, Ill. 
Inet Div. of Leach Corp., 
Ave., Los Angeles 58, 
Mallory & Co., 
6, Ind. 

New Jersey Electronics Corp 
Ave., Kenilworth, N. J 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 
Servo Corp. of America, Inc., New Hyde 

Park, N. Y 
Superior Electric C« 83 
Conn 


Sales General 


Hudson, 


160 Front, 
Bronze, 


Co., St. 


Vinedo 
North 
4441 


Calif. 
Inc., P. R., Indianapolis 


Chi- 


Santa Fe 


341 Carnegie 


Laurel, Bristol, 


PRE-PLATED 
Brass, Copper, 
Strip. 

American Nickeloid Co 

Southern States Iron 
Box 1159, Savannah, 


METALS. 
Steel, Zine, 


Aluminum, 
Sheet and 


Peru 3, Il. 
Roofing Co., 
Ga. 


P.O 


PRESSES, MOLDING. See 


Molding 
chines, Plastic. 


Ma- 


PRINT MACHINES 


Bruning Co., Charles, 4700 Montrose Ave., 
Chicago 41, Il. 


PULLEYS, V-TYPE. See Drives, Belt. 


PUMPS 


Allis-Chalmers, Milwaukee 1, 
Fairbanks-Morse & Co., 600 8. 
Ave., Chicago 5, Ill. 
Pesco Products Div., 
24700 N. Miles Rd 
Robbins & Myers. 
Springfield 99, Ohio 
Scintilla Div Bendix Aviation 
Sidney, N. Y. (Diesel Fuel) 


Wis 
Michigan 


Borg-Warner Corp., 
Bedford, Ohio 
Inc., Pump Div., 


Corp 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S 
waukee 4, Wis. 
Allis-Chalmers, Milwaukee 1, 
Automatic Electric Sales Corp., 
Van Buren, Chicago 7, TIl. 
Clark Controller Co., 1146 E 
Cleveland 10. Ohio 
Crouse-Hinds Co., Syracuse 1, N. Y. 
Cutler-Hammer, Ine., 1264 St. Paul Ave 
Milwaukee 1, Wis. 
General Electric Co., Apparatus 
Div.. Schenectady 5. N. Y¥ 
Micro Switch Div.. Minneapolis-Honeywell 
Regulator Co., Freeport. Ill 
National Acme Co., 176 E. 131st, 
land & Ohio 
Pyle-National Co... 
Chicago 51, Til 
Souare D Co.. 4041 N 
kee 12, Wis. 
Ward Leonard 
Mount Vernon. N. Y 
Westinghouse Electric Corp 
Center. Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Second, Mil- 
Wis 
1033 W 


152nd, 


Sales 


Cleve 


1388 N. Kostner Ave 


Richards, Milwau 


Electric Co., 600 South 
Gateway 
Liberty Ave 


PYROMETERS 


Assembly Products, Inc., 
Ohio 

Bristol Co., Waterbury 20. Conn. 

Servo Corp. of America, New Hyde Park 
a 

TAGliabue Instruments Div., Weston Ele 
trical Instrument Corp., 614 Freling 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co 199 Fifth 
River Township Rochelle Park 
Office, N. J. 

Wheelco Instrument 
(o., 1403 Rock, 


Chesterland 14 


Saddle 
Post 


Div Barher-Colman 
Rockford, Il. 


REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNET- 
IC. See Instruments. 


RECORDERS, COMPUTER. Sce 
ments, Electronic. 


Instru 


RECORDERS, GRAPHIC. 
See Instruments. 


RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers, Milwaukee 1, Wis. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 

Radio Corp. of America, Tube Div., 
rison, N. J. 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 2 Pa. 


Sales 
Har- 


Gateway 
Liberty Ave., 


RECTIFIERS, METALLIC 

domme ynnnene Corp., 354 Water, Cuba 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Il. 

Bogue Electric Manufacturing Co., 60 Iow 
Ave., Paterson 3, N. J. (Silicon) 

Bradley Laboratories, Inc., 168 Columb, 
Ave., New Haven 11, Conn. (Seleniu 
& Copper Oxide) 

Fansteel Metallurgical Corp., Rectific 
Div., North Chicago, Ill. (Selenium 

Federal Telephone and Radio Co., Div. 
International Telephone and Telegrap 
Corp., 100 Kingsland Rd., Clifton, N. ) 

General Electric Co., Apparatus Sal 
Div., Svhnenectady 5, N. Y. (Seleniur 
Copper Oxide, Industrial Germanium) 

General Electric Co., Electronics Park 
Syracuse, N. Y. (Germanium Diode) 

Inet Div. of Leach Corp., 4441 Santa } 
Ave., Los Angeles 58, Calif. 

International Rectifier Corp., 1521 
Grand Ave., El Segundo, Calif. (Seler 
lum) 

Mallory & Co., Inc., 
Ind 


P. R., Indianapolis ¢ 

(Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 14, N. Y 
(Germanium Diode, Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept 
M-2, 415 N. College Ave., Bloomingtor 
Ind 

Syntron Co., Homer City, Pa 

Ther Electric & Machine Works, 11A §S 
Jefferson, Chicago 6, Ill. (Selenium 

Transition Electronic Corp., Melrose 
Mass. (Silicon) 

Union Switch & Signal Div., Westing 
house Air Brake Co., Pittsburgh 18 
Pa. (Selenium) 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Gateway 


Liberty Ave 


REGULATORS, MOTOR SPEED. 
Controllers, Motor 


See 


REGULATORS, 
Thermostats 


TEMPERATURE. 


See 


REGULATORS, VOLTAGE. See 
Transformers, Variable- Voltage. 


Acme Electric Corp., 354 Water, 


a. 2%, 

Allis-Chalmers, Milwaukee 1, Wis 

Amperite Co., Inc., 561 Broadway, 
York 12, N. Y 

Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N 

Burlington Instrument Co., 125 Third 

LM, 


also 


Cuba, 


New 


Burlington, Iowa 

Electric Regulator Corp., 
walk, Conn. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y¥ 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

R-B-M Div., Essex Wire Corp., Logans 
port, Ind 

Sola Electric Co., 
50, Ill 

Superior Electric Co., 83 
Conn 

Victoreen Instrument Co., 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 Liberty 
Pittsburgh 22, Pa 


RELAYS and CONTACTORS 


A’G'’A Div. of Elastic Stop Nut 
of America, 1029 Newark Ave 
beth 3. N. J. 

Adams & Westlake 
(Mercury) 

Advance Electric and Relay Co., 
Naomi, Burbank, Calif. 
Allen-Bradley Co., 1316 8S 

waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave 
New York 21, N. Y 

Allis-Chalmers, Milwaukee 1, Wis 

American Relay & Controls, Inc., 
Ohmite Mfg. Co., 3649 Howard 
Til. 

Amperite Co., Inc., 561 
York 12. N. Y. (Delay 
Metal Bulb Type) 

Assembly Products Inc., 
Ohio 

Automatic Mfg. Co., 60 
Mankato 

Automatic 
Van Buren, 

Automatic Switch Co., 393 
Orange, N. J. 

Automatic Temperature Control Co., Ine 
5234 Pulaski Ave., Philadelphia 44, Pa 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill. 

Bristol Co., Waterbury 20 
Clare & Co.. C. P., 3101 W 
Chicago 45, 1 
Comar Electric Co 

Chicago 18, Tl. 

Cramer Co., Inc., R. W. 
brook. Conn. 

Cutler-Hammer, Inc., 
Milwaukee 1, Wis 

Durakool. Inc., Elkhart, 


Nor 
Sales 


Dept. 


4633 W. 16th, Chicago 


Laurel, Bristol 


3800 Perkins 
Gateway 
Ave 


Corp 
Eliza 
Elkhart, 


Co., Ind 


2435-E 


Second, Mil 


Div. of 
Skokie 


Broadway, New 
Thermostatic 
Chesterland 14 
Electric State 
Minn 

Electric Sales Corp.. 
Chicago 7. Til 
Lakeside Ave 


1033 W 


Conn 
Pratt Blvd 


3319 W. Addison 


Box 8, Center 


1264 St. Paul Ave 
Ind. (Mercury) 
Ebert Electronics Corp., 212-23 Jamaica 
Ave., Queens Village 28. N. Y. : 
Edison, Inc., Thomas A., Instrument Div 
Dept. 53. West Orange, N. J. 
Electrical Products Corp., 1100 N 
Los Angeles 12, Calif é 
Federal Telephone and Radio Co., Div. 
International Telephone and Telegrat 
Corp., 100 Kingsland Rd., Clifton, N. J 
Filtors, Inc., 30 Sagamere Hill Dr., Por 
Washington. L. L., N.Y. d 
Five Star Co., Plants Place, Plantsvil 
Conn 
G-V Controls Inc., 8 
East Orange, N. J. 


Mair 


Hollywood Plaza 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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10, 


watts. 


10/62" di 1%", 2”, 
22" and 3” h. 

e 
Max. res.: 6000, 9000, 


12,000 and 15,000 
ohms, respectively. 


* These unique Clarostat power resistors 
can mount vertically above the chassis. 
Heat is quickly and safely dissipated in 
the open. Wire winding sealed in a 
ceramic tube. A great space-saver—and 
money-saver, too. * Literature, quota- 
tions, delivery. schedules, on request. 


* Reg. U.S. Pat. Off. 


CLAROSTAT MFG. €O., INC. aS 


WAT ana 
CYCLE TIMER 


for ACCURATE 
TIME ON ALi 
YOUR 
ELECTRICAL 
OPERATIONS! 


Yes, you get immediate delivery on the Zenith Multi-Circuit Timer . 
the unit that’s specially designed to accurately, dependably time any 
operation. Thousands in use in hundreds of applications—for electrical 
display signs, industrial furnaces, electrical appliances, laundry equip- 
ment and dry cleaning equipment. The Multi-Circuit Cycle Timer and 
other Zenith units solve many laboratory timing problems. May be set 
for on and off periods with as many circuits as desired . . . can be 
furnished without synchronous motor for elevator control, limit switch 
and similar operations. Available now! 


For full information and prices, send for illustrated Bulletin No. 142 


See Classified Telephone Directory 
for Name of Local Representative 


152 W. WALTON ST., 


\PRIL 1955 


CHICAGO 10, ILLINOIS 





WHEN THE HEAT’S ON... 


... you can really depend on Star THERMOLAIN® refractory porce- 
lain for exceptional performance in any electrical heating device 
you manufacture ... broilers, radiant heaters, ranges, water 
heaters, roasters, coffee-makers, air heaters, rheostats, immersion 
heaters . . hundreds more! Star THERMOLAIN Offers good mechani- 
cal strength plus excellent thermal shock resistance ...a com- 
bination that means long, trouble-free heating-element life and user 
; satisfaction. Want the facts? Standard re- 
fractory shapes are shown on our new data 
sheet together with sizes, weights and other 
pertinent engineering data. Write for a 
free copy. Star Porcelain Company, 
41 Muirhead Ave., Trenton 9, N.J. 


STAR 


porcelain company 


NO COMPETITOR 
DARES COPY 


Make it WORTHY 
Of Your Product 


As the maker’s “signature,” your 
name plate is one thing that can set 
your product apart from all 
others. Make it distinctive, and let 
it reflect the quality you offer. 


ils iss ey li 


Let us help you create such a 
“signature.” Our skilled craftsmen, 
long experience and modern 
equipment insure finest results. 
Send a rough sketch or blueprint 
for design suggestion and quotation. 


) Write now for “Etched or Litho- 
graphed Metal Products,” 

\ with full color examples of 

i} name and instruction plates. 


3 i” Se cael bee 
TED. te 


Aes bias 


hina Samui 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. E 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 
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y is particularly desirable 


’ TRANSFORMER ~ 
. DESIGNS GIVE YOU 


"IDEA? / 


a 


sy se 


” OW BURNER 
Ny IGNITION 
y TRANSFORMERS 


This one piece, streamlined 
pressed case, provides drip- 
proof protection to Acme 
Electric oil burner ignition 
transformers. If you need spe- 
cially engineered transformers 
for high voltage applications 
such as this 10,000 volt 
design, we know how to 
engineer them for safety. 
Write for bulletin IT 187. 








AUTOMATIC 
VOLTAGE 
REGULATORS 


This 300 VA voltage regu- 
lator is designed with a 
built-in relay which auto- 
matically disconnects 
primary circuit when the 
appliance to which it is 
connected is not in opera- 
tion. Maintains automatic 
voltage regulation + 3%. 
Write for bulletin 
HAV 189. 





STEPDOWN 
TRANSFORMERS 


This line of transformers 


for use with any type 
of 110/125 volt electri- 
cal equipment that will 
be used where only a 
220/240 volt source of 
supply is available. 
Standard ratings from 
85 to 2000 watts. Write 
for bulletin $D-179, 


tl Alli aw 


Depend upon Acme Electric as your source of | 
transformers. Our complete engineering staff | 
is available to assist you. 


“ACME ELECTRIC CORPORATION. 


354 WATER ST. CUBA, NEW YORK 


West Coast Engineering Laboratories: 
1375 West Jefferson Bovlevard °* tLos Angeles, California 


In Canada: Acme Electric Corp. Ltd., 50 Northline Road * Toronto, Ont. 


















































































General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Guardian Electric, 1627-D W 
Chicago 12, Ill. 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 99 Plum, Tren- 
_ton 2, N. J. (Time delay) 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill. (Magnetic 
Impulse) 

Kurman_ Electric Co Inc., 85-18 37th 
Long Island City, N. Y. 

Magnecraft Electric Co., 3352 W. 
Ave., Chicago 51, Ill 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Ill. 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif 
Phillips Control Corp., A Sub. of Thor 
Corp., 59 W. Washington, Joliet, Ill 
Potter & Brumfield Mfg. Co., Inc., Sub 
of American Machine & Foundry Co., 
Princeton, Ind 
Price Electric Corp., 
erick, Md. 
R-B-M Div., 
port, Ind 
Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear 

born, Mich. 

Sigma Instruments, Inc., 170 Pearl, S 
Braintree 85, Mass 

Signal Engineering & Mfg. Co., 273 
Branchport Ave., Long Branch, N. J 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. 

Sterling Engineering Co Inc., Div. of 
American Machine & Foundry Co., 54 
Mill. Laconia, N. H 

Struthers-Dunn, Inc., Lamb’s Rd., 
N. J 

Ward Leonard Electric Co., 600 South, 
Mount Vernon. N. ¥ 

Westinghouse Electric Corp.. tateway 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corn 614 
Frelinghuysen Ave.. Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Til 


Walnut 


Grand 


Church & 2nd, Fred- 


Essex Wire Corp., Logans- 


Pitman 


REMOTE CONTROLS. See Push Button 
Stations ; Relays and Contactors ; 
Switches; Controls, Push-Pull. 


RESINS. INSULATING. See Varnishes 
Compounds and Resins 


RESISTANCE ALLOYS 


Driver-Harris Co., Harrison, N. J. 
Kanthal Corp., 3 Amelia Place, Stamford 
Conn 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units 
RESISTANCE LINE CORDS 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, 


ance 


Resist- 


RESISTORS, INSTRUMENT and RADIC 


Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis 
Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. (Bulb Type) 
Arnhold Ceramics, Inc 1 E. 57th, New 
York 22, N. Y. 
Carborundum Co., 
Falls, N. Y. 
Centralab. Div. of Globe-Union, Inc., 962C 
E. Keefe Ave., Milwaukee 1, Wis 
Clarostat Mfg. Co., Inc.. Dover, N. H. 
Corning Glass Works, Corning, N. Y. 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 
Dale Products Inc 
bus, Nebraska 


Globar Div., Niagara 


1306 28th Ave., Colum 


Daven Co., 176 Central Ave., Newark 
N. J 

Erie Resistor Corp., Electronics Div., Erie 
Pa 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis 

Ohmite Mfg. Co., 3613 Howard, Skokie, 


Til 
Radio Corp. of America, Tube Div., Har 
rison, N. J 
Sprague Elevtric Co., 307 Marshall, North 
Adams, Mass 
Square D Co.. 4041 N. 
kee 12, Wis 
Stacknole Carbon Co.. St. Marys, Pa. 
Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Milwau 
kee Ave., Chicago 18, Ill 
Victoreen Instrument Co., 3800 
Ave., Cleveland 14, Ohio 
Ward Leonard Electric Co., 
Mount Vernon, N. Y 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


Richards, Milwau 


Perkins 


600 South, 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis 
Carborundum Co., 
Falls. N. Y 
Cutler-Hammer, Inc., 
Milwaukee 1. Wis 
Dale Products Inc., 1306 28th Ave., 

bus, Nebraska 
Daven Co., 176 Central Ave., Newark 4, 


Globar Div., Niagara 
1264 St. Paul Ave., 


Colum- 


in ae 
Erie Resistor Corp., Electronics Div., Erie, 
Pa 





General Electric Co., Apparatus Sates 
Div., Schenectady 5, N. Y¥ 

Hardwick, Hindle, Inc., 40 Hermon, N 
ark 5, N. J. 

Mallory & Co., Inc., P. R., 
6, Ind 

Milwaukee Resistor Co., 706 W. Virg 
Ave., Milwaukee 4, Wis. 

Mullenbach Electrical Manufacturing ( 
2300 E. 27th, Los Angeles 58, Calif 

— Mfg. Co., 3613 Howard, Skok 
ll 

Sprague Electric Co., 307 Marshall, Nx 
Adams, Mass 

Tru-Ohm Products, Div. of Model Er 
neering & Mfg. Co., Inc., 2800 N. M 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 600 Sou 
Mount Vernon, N. Y 


Indianap 


a 


RESOLVERS. See 


Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, M 
waukee 4, Wis. 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

DeJur-Amsco Corp., 45-01 Northern Bl 
Long Island City 1, N. ¥ 

Hardwick, Hindle, Inc. 40 Hermon New 
ark 5, N. J 

Mallory & Co., Inc., P. R., 
6, Ind. 

Ohmite Mfg. Co., 3613 Howard, 
Til. 

Rex Rheostat Co., Baldwin, N. Y¥ 

Tru-Ohm Products, Div. of Model Er 
neering & Mfg., Inc., 2800 N. Milwau 
kee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 600 Soi 
Mount Vernon, N. Y 


Indianapolis 


Skokie 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mi 
waukee 4, Wis 

Clarostat Mfg. Co., Inc Dover, N. H 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

DeJur-Amsco Corp., 45-01 Northern Bly 
Long Island City 1, N V¥ 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J 

Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58. Calif 

National Electric Controller Co., 7070 
Glenwood Ave., Chicago 26, Ill 

Ohmite Mfg. Co., 3613 Howard, 
Tl 

Rex Rheostat Co., Baldwin, N. Y 

Superior Electric Co., 83 Laurel, Bristol 
Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model Engi 
neering & Mfg. Inc., 2800 N. Milwau 
kee Ave., Chicago 18. TIl 

Ward Leonard Electric Co., 
Mount Vernon. N. Y¥ 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


Skokie 


600 South 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 44 Forest, Attleboro, Mass. 
(Precious Metal) 

Graphite Metallizing Corp 
han Ave., Yonkers 3, N. Y. 

Improved Seamless Wire C€o., Inc., 
Eddy, Providence 5, R. I 

Makepeace Co., D. E. Div. of Union Plate 
and Wire Co., Attleboro, Mass 

Nev Co., J. M., 371 Elm, Hartford 
Conn. 

Nippert Electric Products Co 1759 W 
Mound, Columbus 23, Ohio 

P M Industries, Inc., 272 Fairfield Ave 
Stamford, Conn 

Trinle ‘“‘M’’ Electronents Div 
Molding & Mfg. Co.. 4630 W 
Ave., Chicago 39, Tl 


Newark 


1059 Nepper 


Midwest 
Fullertor 


RINGS, RETAINER and SNAP 


Associated Spring Corp tristol, Conn 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

National Lock Washer Co., 40 Herm 
Newark 5, N. J 

Radic Frequency Laboratories, Inc Boor 
ton 9. N. J 

Tt’. S. Gasket Co., Camden 1, N. J. 

Waldes Kohinoor, Inc., 47-16 Austel P 
Long Island City 1, N. ¥ 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill 

Milford Rivet & Machine Co., Milfor 
Conn. 


RIVETS. See Fasteners 


ROLLER BEARINGS. See Bearings, Bal! 
& Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Wester 
Felt Works, 4021-4139 W. Ogden Av: 
Chicago 23, Ill. (Silicone) 

Asbestos Textile Div Raybestos-Manha 
tan, Inc., Manheim, Pa 

Automotive Rubber Co., 12576 Beech Rd 
at P.M.R.R Detroit 39, Mich 

Chicago Rawhide Mfg. Co., 1301 Elst 
Ave., Chicago 22, Ill. (Silicone) 

Dow Corning Corp., Dept. 4504, Mid 
land, Mich. (Silicone) . 
Garlock Packing Co., Palmyra, My. 


To communicate with any manufacturer whoee name appears 


in this issue use READER INQUIRY FACILITY, page 237 
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if RUBBER to NYLON 
that stays bonded! 
| Now we are able to bond natural and synthetic rubber to molded 


nylon. For example, the part pictured above . . . capable of being 
used as a flexible coupling, mount or braking unit. . . will with- 
stand severe bending, tensile and torque tests. The rubber will 
actually rupture before bond failure! 
SPECIALISTS IN DESIGNING AND MANUFACTURING OF ALL Look to PHOENIX for highly skilled custom molding of rubber 


PURPOSE FASTENERS, WIRE FORMS. TOOLED TO PRODUCE products. Address all inquiries to Rubber Products Division. 
OVER 1,000 STYLES IN ANY SCREW SIZE, MATERIAL, FINISH, 
QUANTITY, OR TO YOUR SPECIFICATIONS. 


SERVING INDUSTRY FOR THIRTY FIVE YEARS L PHOENIX should be your source 


Bulletins Covering Our Complete Line Upon Request. N for custom rubber molding 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 


TOOLS © DIES * STAMPINGS © SPADE BOLTS | PHOENIX MANUFACTURING COMPANY 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS Rubber Products Division Joliet, Illinois 








a RU LORY 


COPALAM electrical 


Protect valuable equipment with insulating material 


JOHNSON pilot lights. - - 


Meets all Class B requirements 


Dielectric strength — 600 volts per mil 
Used as indicators, inexpensive pilot é Tensile strength — 25,000 Ibs./sq. in 
lights can protect your equipment 7 F Pe 
from further damage should circuit @ Thicknesses from .010 to .025 
failures occur. Available in a wide hie An asbestos-glass laminate 
variety of types, JOHNSON panel a ae . 
indicators include continuous indica- No delamination or fraying 
tion neon types, and models for high 
and low voltage incandescent bulbs. , yy Will tak | — ish 
Standard or wide angle glass and | i take any electrical varnis 
lucite jewels available in clear, red, : nis Var Shaneneasiisinil ieee acta 
green, amber, blue, or opal lenses. 
Variations from standards, including Representatives everywhere 
those meeting military specifica- a 
tions, are available in production § 
quantities. 


High impact strength and arc resistance 


E. F. JOHNSON COMPANY | COTTRELL PAPER COMPANY, INC. 


88 Purchase St., Fall River, Mass. 
2009 2nd Ave. S.W. e@ Waseca, Minnesota 
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Corning Type N Precision Resistors. Rugged. Stable. And Economical. 


For critical accuracy, 
extreme stability... 


Rugged Corning Type N Film-Type Resistors 


When you need a precision resistor for really hard work, our 
Type N accurate grade is a likely job candidate. 

We make it to a standard tolerance of 1% but we can tighten 
up if you wish. You can operate Type N’s at ambient tempera- 
tures up to 140°C. with derating. Their noise level is so low, 
you'll have difficulty measuring it. 

They have a negligible voltage coefficient averaging less than 
.001% per volt. You needn’t worry about moisture because 
both core and film are absolutely impervious. 

Stability means that the average change of resistance after 
500 hours at maximum dissipation is less than 0.5%. A stand- 
ard S5-second overload of 6.25 times rated power causes a per- 
manent resistance change of less than .001%. Type N resistors 
have low capacitive and inductive reactance, too. 

These accurate grade resistors overcome the inadequacies 
of conventional resistors in many advanced circuits. We recom- 
mend them to you for use in circuits where other resistors 
aren’t up to the task or cost too much. 

Specifically, you'll find these resistors most useful for radio 
and TV equipment, HF circuits, test equipment and low-signal, 
hi-gain amplifier stages. 
Their stability and rug- 
gedness make special 
handling unnecessary. 
Made to MIL-R-10509A 
Specifications. 

Fine as they are, Corn- 
ing Type N Resistors 
cost remarkably little. 
For complete technical 
information and price 
lists, use the coupon. 


v 


Please send me descriptive catalog sheet on Corning Type N Film-Type 
Resistors. 


Corning Type R High-Power Resistors— 
Range from 25 to 1,000,000 ohms, rat- 
ings from 7 to 115W, are non-inductive. 
Exceptionally good noise and frequency 
characteristics. Excellent moisture re- 
sistance and overload capacity recom- 
mend them for stable long-life service 
under adverse conditions. Meet MIL-R- 
11804A Specifications. 


_————-— Comming meant research it Glass ————- 
CORNING GLASS WORKS, 38-4 Crystal St., Corning, N. Y. 


New Products Division 


IIS «asi eeacsiaitatlanscandiassatiheigtinsé sieneiuiitieis . 
Address 


. Zone State 


General Electric Co., Chemical 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

Goshen Rubber Co., Inc., P. O. Box 517, 
Goshen, Ind. 

Lord Manufacturing Co., Erie, Pa 
Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 
Roth Rubber Co., 1856 S. 54th Ave., Chi- 

cago 50, Ill. 

Scamless Rubber Co.. New Haven 3. Conn. 
’. §&. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., Inc., 
Ave., Chicago 19, Tl. 


SAWS, COMMUTATOR. See Commutator 
Saws & Slotters. 


SCRAPER RINGS. See Rings, Retainer 
& Snap. 


wie... 3 


7800 Woodlawn 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. 

Ingersoll-Rand Co., Phillipsburg, N. J. 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics. 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America, 2090-B Alcoa 
Bldg Pittsburgh 19, Pa 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., 
Conn. 

National Acme Co., 176 E. 
land 8, Ohio 


Bridge & 
Milford, 


13lst, Cleve- 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes & Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 


American Lava Chattanooga i, 
Tenn. 

Constantin & Co., L. L., Rte. 46 & Frank- 
lin Ave., Lodi, N. J 

Electrical Industries Div. of Amperex 
Electronic Corp., 44 Summer Ave., 
Newark 4, N. J. 

Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 
ings) 


Corp., 


Sales 
(Glass Bush- 
Kearfott Co., 


Inc., 1378 Main Ave., 
ton N. J. 
Stupakoff Ceramic Mfg. Co.. Latrobe, Pa. 


Torwico Electronics, Inc., 965 Frelinghuy- 
sen Ave., Newark 5, N. J. 


clif- 


SEALS, MECHANICAL, 

Crane Packing Co., 1824 
Chicago 13, Ill. 

Garlock Packing Co., Palmyra, N. Y. 


(Rotary Shaft) 


Cuyler Ave., 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, IIl. 

Garlock Packing Co., Palmyra, N. Y 

Gits Bros. Mfg. Co., 1840 8S. Kilbourne 
Ave., Chicago 23, Ill. 

Syntron Co., Homer City, Pa. 

U. S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Metallic. 


SEMI-CONDUCTORS 
tors, Ete.) 


Automatic Temperature Control Co., 
Pulaski Ave., Philadelphia 44, Pa. 
General Electric Co., Apparatus Sales 
Div., 1 River Rd., Schenectady 5, N. Y. 
General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N. Y. 
International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif. 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 11, N. Y. 

Raytheon Manufacturing Co., Dept. 6120- 
EM, Waltham 54, Mass. 

Transitron Electronic Corp., Melrose 76, 
Mass. 

Westinghouse Electric Corp., Electronic 
Tube Div., Box 284, Elmira, N. Y. 


(Diodes, Transis- 


SERVOMECHANISMS (Controls, Syn- 
chrons, ete.) Also see Motors. 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clifton Precision Products Co., Inc., Clif- 
ton Heights, Pa. 

Diehl Mfg. Co., 1192 Ave., 
Somerville, N. J. 

Doelcam Div. of Minneapolis-Honeywell 
Regulator Co., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Electric Regulator Corp., Dept. 
walk, Conn. 

Ford Instrument Co., 


Finderne 


L, Nor- 


31-10 Thompson 
Ave., Long Island City, N. Y 


Kearfottt Co., Inc., 1878 Main Ave., Clif- 
ton, N. J 


Onn Manufacturing Co., John, Racine, 

Vis. 

Servo +m of America, New Hyde Park, 
N 


Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L. L, N. Y. 


To communicate with any manufacturer whose name appears 


Transicoil Corp., Germantown Pike . 
Quarryball Road, Fairview Village, P 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J 


SHEAVES. See Drives, Belt 


SHEET METAL FABRICATORS 


Alden Products Co., 4125 N. Main, Brov} 
ton 64, Mass 

Artisan Metal Works Co., 11420 Madis 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W 
Grand Rapids 2, Mich. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis 
Hoffman Engineering Corp., Dept. EM-2 
Anoka, Minn. (Terminal and Pull Boxes 
Hudson Tool & Die Co., Ine., 118-122 § 

14th, Newark 7, N 
Industrial Equipment Co., 210 
Minster, Ohio 
Industrial Systems Co., Matawan, N. J 
Kirk & Blum Manufacturing Co., 312 
Forrer. Cincinnati 9, Ohio 
Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio 


Indiana 


SHEETS, ELECTRICAL. See Steel, Ele: 
trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, Rosell 
N. J. (Knitted Metallic Strips, Gasket 
etc.) 


SIGNAL DEVICES 

Crouse-Hinds Co., Syracuse 1, N. Y 

Pyle-National Co., 1388 N. Kostner Av: 
Chicago 51, Il 

Signal Engineering & Mfg. Co., 27 
Branchport Ave., Long Branch, N. J 


SIGNAL LIGHT 
Lights, Pilot and 


SILICONES 


Continental-Diamond 
13, Del 

Dow Corning Corp., Dept. 4504, Mid 
land, Mich 

Garlock Packing Co., Palmyra, N. Y 

General Electric Co., Chemical Div., 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Choutea 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ml 

Natvar Corp., 207 Randolph Ave., Wood 
bridge. N. J 

Taylor Fibre Co., 


ASSEMBLIES. 
Indicator. 


Fibre Co., Newar! 


Norristown, Pa. 


SILVER and SILVER ALLOYS. See also 
Contacts & Contact Points. For Solder 
see Brazing Alloys, Silver. 

American Silver Co.. Inc., 36-02 Prince 
Flushing 54, N. 

Baker & Co., Inc., 113 Astor, Newark 
N 


N. J. 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago, Tl 

General Plate Div., Metals and Contro! 
Corp., 44 Forest, Attleboro, Mass. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Handy & Harman, 82 Fulton, New York 
$8, N. Y. 


Makepeace Co., D. E., Div. of Union Plat: 
and Wire Co., Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 


SLEEVE BEARINGS. See Bearings ani 
Bushings. 


SLEEVING and TAPE, ASBESTOS 

Garlock Packing Co., Palmyra, N. Y. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Johns-Manville, Box 60, New York 16 


ee 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa. 


SLEEVING, SATURATED. See Tubing & 
Sleeving, Braided Fabric. 


SLIDE ASSEMBLIES 


Radio Frequency Laboratories, Inc., Boo: 
ton 9, N, 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLIP RINGS. See Rings, Collector. 


SLOT INSULATION. See Fabric, Insulat 
ing; Mica: Paper, Insulating; Tubing & 
Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saw 


and Slotters. 


SOCKETS and ADAPTERS, RADIO. Se 
Plugs & Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Tl. 

Dialight Corp., 42-60 Stewart Ave., Brook 
lyn 37, N. Y. 


in this issue use READER INQUIRY FACILITY, page 237 
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New G-E Lamp for Hot Appliances 


stands temperatures to 600° F. 


Where 
mechanical pressures count! 
- - «depend on the 








RADICALLY new General Elec- 

tric miniature lamp now gives 
you the opportunity to design low 
cost lighted indicator, dial and warn- 
ing signals into products where high 
operating temperatures are encoun- 
tered. A conventional miniature lamp 
will stand approximately 350° F. This 
new G-E No. 10 Indicator lamp takes 
as high as 600° F. It is expected to 
be widely used in appliances such as electric hot plates, 
waffle irons, casseroles, broilers, fryers, irons and toasters. 


















PRESSURE 
GAUGE 


Checking the 
force exerted by 
electrodes of a 
spot welder is just 
one of many ap- 
plications of a 
DILLON Pressure 
Gauge. It’s a com- 
pact instrument 
that accurately 
measures compres- 
sive loads in very small spaces 
... flexes millions of cycles 
without loss of resiliency... 
sustains 25% accidental over- 
load .. . incorporates jeweled 
dial indicator for extreme 
accuracy. Capacities from as 
low as 0-10 Ibs. up to as high 
as 0-10,000 lbs. Low cost... 
immediate delivery! 





NEW G-E No. 10 


The lamp can operate at higher temperatures because 
the usual screw or shell-type base, basing cement and 
soldered connections are eliminated. This lamp consists 
of a small glass bubble sealed around a filament, with two 
rigid pins protruding at the base for mounting and elec- 
trical contact. This unique development also offers possi- 
bilities of lower cost application in a variety of products. 










Now available, in sample quantities, for 2.5-volt, 0.5- 


amp operation. Life rating is 3000 hours. Maximum over- 
all length is 6”. 





For additional information, write General Electric 
Company, Lamp Division, Dept. 166-EM-4, Nela Park, 
Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 


Send for free illustrated catalog 


W. C. DILLON & CO., Inc. 
14628F Keswick St., Van Nuys, Calif. 


(SUBURB OF LOS ANGELES) 
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VAPOR-PROOF IRONS 
Sealed elements impervious to flux and other vapors. 
Field-proved longer life, greater efficiency. Heat radiat- 
ing fins. 125 watts —%%”" tip... 225 watts—%” tip. 


THERMOSTATIC aid 
HEAT CONTROL eRe 


w os ; | : 4 . 

; , ‘ @ Keeps any iron at right tem- a 
6 | “f 

. ompanion ace ig EA 


@ Magic cup removes oxide ? “ 
with twist of wrist. 


@ Increases operator's efficiency. 
@ Protects against fires and burns. 


@ Assures longer service life 
for irons. 


@ Cuts operating costs. Sn 


SOLDER POTS 
(WITH OR WITHOUT THERMOSTATS) 
A range of sizes and shapes for 































1020-B MEGOHMMETER 


The Freed Type 1620 is a versatile insulation 
resistance measurement instrument with a continuously 
variable DC test potential from 50 to 1000 volts. 

Components such as transformers, condensers, 
motors, printed circuits, cables and insulation material 
can be tested at their rated voltage and above, for 
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-? safety factor. every requirement of production 
ees soldering. Long-lasting, replace- 
Saw : von oo ot eens hpi megohms. | able elements. Superior Pieatee 
— variabdie - volts. | . 
; os pence: — plus or minus 5% on all ranges. quality throughout. Detachable * 
™ @ Simple — for use by unskilled operators. cords and plugs. 
iP @ Safe'=—:high voltage relay controlled. | Coming Soon—Thermostatic Controlled Solder Dip Pots for Printed Circuits 


SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 


FREED TRANSFORMER CO. INC. 


1730 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y. | 


Write today for catalog 


0 Vg AX YR) 
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Smallest 3-wire parallel slot 
grounding type receptacle 


Instead of putting the third contact into a molded insulated body that 
takes extra space and is much more costly, Alden has come up with this 
unique adapter plate that slips right over the Alden Mini-SpACe outlet. 
It adds only a tew pennies to the cost and takes no more space than 
generally is needed for 2-contact AC outlet. 


Beautifully simple 


to install 
: 


Alden Mini-SPACE Grounding Outlet 


Just punch out 
panel as shown, 
and rivet, spot 
weld, or eyelet 


outlet to panel. PAT. PEND. 


SOLDER TAB PRE-WIRED PARALLEL- WIRED 


- & & 


Grounding Mini- Grounding Mini- Grounding Mini- 
SpACe with solder tab SpACe with 14-gage SpACe with 2 14-gage 
terminals. Specify part leads prewired to con- leads prewired to each 
#402ACEHG. tacts. Specify lead contact. Specify lead 
lengths and part lengths and part 
#402ACLG. #402AC2LG. 


Send for free samples. For quotes state quantities. 
6125 N. MAIN ST., BROCKTON 64, MASS. 


Detachable Miniature 
; Line Cord Fuseholders - 9 


Smallest 
AC Outlet 





a high rade board for 
electrical insulation 

Possessing high tensile 
and dielectric Strength 

Used in a large variety 
of Punchings a : 


( , nd other 
insulating @pplications. 


DENSITE 


an extremely hard and 
tough board of superior 
quality. Used by many 
leading manufacturers 
of electrical equipment 
to replace the more ex- 


pensive types of insulat- 
ing materials. 


' Virginia 
Fibre Board 


FOR ELECTRICAL 
INSULATION 


A PULP AND 


New York 1 a 


a 


OMPANY 


s Tel. 


Wa 


Olea TS 


Drake Manufacturing Co., 
bard, Chicago 22, Ill 
General Electric Co., Construction Mate- 
rials Div Bridgevort 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 

Pass & Seymour, Inc., Solvay 
Syracuse 9, N. Y 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

U. S. Gasket Co., 


1711 W. Hub- 


Station, 


Camden 1, N. J 


SOCKETS, FLUORESCENT. Sce Fluores 
cent Lamp Auxiliaries 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Il 

Mycalex Corp. of America, 116 
Blvd., Clifton, N. J. 

U. S. Gasket Co., Camden 1, N. J 


Clifton 


SOCKET SCREW KEYS and 
WRENCHES 


Bristol Co., Waterbury 20, 
Standard Pressed Steel Co., 
Pa. 


Conn 
Jenkintown 9 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Chase Brass & Copper Co., Waterbury 20 
Conn 

Essex Wire Corp. 
Fort Wayne 6, Ind 

General Electric Co Chemical Div., 
Plastics Ave., Pittsfield, Mass 

Handy & Harman, 82 Fulton, New Yer 
em 

Insulation and Wires, Inc., 1534 Swinney 
Ave., Ft. Wayne 6, Ind 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Ill 

National Lead Co., 111 
York 6, N. Y. 


SOLDERING EQUIPMENT 
(Irons, Machines, etc.) 


Drake Electric Works. Inc., 3656 Lincoln 
Ave., Chicago 13, Ill 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 
Sycamore, Ill. 

Vulcan Electric Co., Danvers 2 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable 


Magnet Wire Div., 


Broadway. New 


Sales 
Park Ave., 
Mass 


SOLDER PRE-FORMS. Also see Brazing 
Alloys, Silver 
Alpha Metals, Inc., 
i, N. J 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

Kester Solder Co., 
Chicago 39, Ill. 


64 Water, Jersey City 


4209 Wrightwood Ave 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys. 


Alpha Metals, Inc., 64 Water, Jersey City, 
N. J 

Federated Metals Div., American Smelting 
and Refining Co., 120 Broadway, New 
York 5, N. Y. 

Kester Solder Co., 
Chicago 39, Ill 

National Lead Co., 111 
York 6, N. Y. 


4209 Wrightwood Ave 


Broadway, New 


SOLENOIDS 


Allen-Bradley Co., 1316 8. 
waukee 4, Wis. 

Automatic Electric Sales Corp., 
Van Buren, Chicago 7, TIL 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Cannon Electric Development Co., Dept. 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Comar Electric Co., 3349 W 
Chicago 18, Ill. 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

Detroit Coil Co., 2435 Hilton Rd., De- 
troit 20, Mich 

Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 41, Ill 

Five Star Co., Plants Place, Plantsville, 
Conn. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. ¥ 

Guardian Electric, 1627-D W. 
Chicago 12, Il 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis 

National Acme Co., 176 E. 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, 

Gate, Calif 

Phillips Control Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, Til 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Til 

Struthers-Dunn, Inc., Lamb’s Rd., Pitman, 
N. J 

West Coast Electrical Mfg. Corp., 233 W 
116th Place, AC Div. 105, Los Angeles 
3, Calif 

Westinghouse 
Center, Bldg. No 
Pittsburgh 22, Pa. 


SPEED 


Second, Mil- 


1033 W. 


Addison, 


Sales 


Walnut 


Bridge & 
13ist, Cleve- 


South 


Electric Corp., Gateway 
8, 401 Liberty Ave 


INDICATORS. See Tachometers 


SPEED REDUCERS and DRIVES. 


For motorized units, see Motors. 
Allis-Chalmers, Milwaukee 1, Wis. 


Cone-Drive Gears 
Co., 7171 E 
Mich. 

Dynamatic Div. of Eaton Mfg. Co., Ker 
osha, Wis 

Ferguson Machine & Tool Co 
Gear Div., P.O. Box 191, St 
Mo 

General Electric Co., Apparatus Sal 
Div., Schenectady 5, N : 

Reeves Pulley Co., Columbus, Ind, 


Div., Michigan x 
MeNichols Rd., Detroit 1 


Inc., Rol 
Louis 2 


SPRINGS, COIL and FLAT 

American Steel & Wire Div., U. S. Ste 
Corp., Rockefeller Bldg., Cleveland 1 
Ohio 

Associated Spring Corp., Bristol, Conn 

Barnes Co Wallace Div Associate 
Spring Corp Bristol, Conn. 

Barnes-Gibson-Raymond, Div Associate 
Spring Corp., 40300 Plymouth R 
Plymouth, Mich. 

Blake & Johnson, Waterville 48, Conn 

Dudek & Bock Spring Mfg. Co., 2100 W 
Fulton, Chicago 12, Ill 

Dunbar Bros. Co., Div 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., 
34, Pa. 

Gibson Co., William D., Div. Associate 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill 

Gibson Electric Co 
Pittsburgh 21, Pa 

Lewis Spring & Mfg. Co., 2646 W. Nort 
Ave., Chicago 47. Ill 

Ohio Div., Associated Spring Corp., 171 
E. list, Dayton, Ohio 

Raymond Mfg. Co., Div 
Corp., Corry, Pa. 


Associated Sprir 


Philadelphia 


8349 Frankstown Ave 


Associated Sprir 


STAINLESS STEEL. See Steel, Commer 


cial Forms & Grades 


STAMPINGS, METAL 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass. 

Aluminum Goods Manufacturing Co., Mar 
itowoc, Wis 

Barnes Co., Wallace, Div 
Spring Corp Bristol, Conn. 

Barnes-Gibson-Raymond, Div. 
Spring Corp., 40300 
Plymouth, Mich 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Dudek & Bock Spring Mfg. Co., 
Fulton, Chicago 12, II. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn 

Erie Resistor Corp., 
Erie, Pa. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn 
Garrett Co., Inc., George K., 

34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 
Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 

cago 4, Ill. 

Heyman Mfg. Co., Kenilworth 1, N. J 

Hudson Tool & Die Co., Inc., 118-12 
14th, Newark 7, N. J 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 2646 W. 
Ave., Chicago 47, Ill. 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, Il 

Mohawk Mfg Co. Middletown, Conr 
(Threaded) 

Ohio Div., Associated Spring Corp 1712 
East First, Dayton, Ohio 

Raymond Mfg. Ce., Div. Associated Spring 
Corp., Corry, Pa 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 

Shakeproof, Div. Illinois Tool Works 
2501 Keeler Ave., Chicago 39, Ill 

United-Carr Fastener Corp Cambridge 
42 Mass 

Wenco Mfg. Co., 1136 
Chicago 22, Ill 

Wrought Washer Mfg. Co 2200 S. Bay 
Milwaukee 7, Wis 


Associate 


Associate: 
Plymouth Rd 


2100 W 


Electronics Div 


Philadelphia 


98 


North 


West Hubbard 


STAMPINGS, NON-METALLIC 


Continental-Diamond Fibre Co., 
13, Del 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

Richardson Co., 2799 Lake, Melrose Park 
Til. 

Stahlin Brothers Fibre Works, Inc., Dept 
E. Belding, Mich 


Newark 


STARTERS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries 


STARTERS, MOTOR. See 
Motor; Push Button Stations 


Controllers, 


STEATITE. See Ceramics 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 
(See also Steel, Electrical) 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. (NS) 
American Steel & Wire Div., U. S 
Steel Corp.. Rockefeller Bldg., Cleve- 
land 13, Ohio (NS) 
Barnes Co., Wallace, Div 
Spring Corp., Bristol, 
(Spring) 


Associated 
Conn, (8-CO 


To communicate with any manufacturer whose. name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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“CERAMO” IS TE’S 
HI-TEMP, METAL CLAD 
THERMOCOUPLE WIRE. 


T-E’s “Ceramo” wire consists of thermocouple material 
conductors, surrounded by magnesium-oxide insula- 
a : tion, with seamless tubing overall. It is made in stand- 

= : ard thermocouple materials; diameters of 1/4”, 1/8”, 
The Most : a and 1/16”; lengths up to 30 ft. for thermocouples; 
Compac + lengths up to 2000 ft. for extensions. 


50 CFM Blowers Available Today 


The Heinze sturdy, low speed type “Z” shaded pole induction 
motor provides quiet, trouble-free operation. 


ZRS A 35%” balanced air rotor, with slow speed, 
minimizes air noises. 
"OPERATING SPEED 1650 RPM (free air) 
Draws 40 watts on 115 v, 60 cycles (230 volts 
supplied if desired). 


Can be equipped with L type or Flat Stiap 


brackets in place of flange outlet normally 
furnished. 





Interested? Write for bulletin 31-300- N. 


ls(siapzdaltaselaGem © Thermo Electric G.dnc 


& 
‘.. SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY ° 
685 Lawrence Street, LOWELL, MASS 4) CANADA - THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. ‘9° 


ASK FOR «=x. ae | CUT FASTENING COSTS 

| Md jyywN vidal | | | with 
HASSALL 

THREADED PINS 





Low cost 

To your specifications 

Roll threaded for greater strength 
Large or small quantities 


Mo OL se 


COMPANY 


— 3 We are saving many of our custom- 

BALDWIN L r y . a ers from 20% to 50% on their special 

- i 5 . y i : small threaded pins. These threaded 

Telephone: BAldwin 3-5160 i. pins may be made to your specifica- 

tions in a wide variety of metals 

and finishes. Large or small runs are 
economical, 





Let HASSALL quote on your small 


threaded pins...we can show you 
real savings. 


Sizes to 
handle 
from *0 
to #14” 
screws 


THE H.J.J. CO. 
268 Marlow Drive 
OAKLAND 5, CALIF. 


TT TTT titi. 
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Other HASSALL Specials 
© Rivets ¢ Hinge Pins e Machine Screws 
e Nails e Screws ¢ Fasteners 
ESTABLISHED 1850 °© Studs * Drive Screws ¢ Small parts 


Our 3 color decimal equiva- 
lent wall chart and our 
complete catalog on request. 


JOHN HASSALL, INC. 


P.O. Box 2225 Westbury, L.1., N.Y. 


sPetsh stg tats! 
JHMM TT 
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ELECTRICAL 


AULA 


PRECISION SERVICE 


from Order to Delivery! 


Your production problems may be simplified when 
you consult en organization with a long record ef 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, 
own designs executed, 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 


METAL abcde FOR dernier MANUFA 


redesign, or wish your 
send us your requirements, 
and they will receive our most careful attention. 





Does that 


new design 


call for 


a special transformer? 


. One that’s special in coil design or frequency 


response? Is insulation a problem? or weight? 


or size? 


You may find the answer in our design department, 


staffed by engineers who are experienced not only 


in transformer design but also in the communica- 


tioris systems. They approach your problem with a 


knowledge of your over-all circuit requirements, 


and design a transformer that meets a// your needs 


exactly. 
And when the transformer has been proved, we 


the 


have streamlined facilities to produce it in 


quantity you need. 


When you have a transformer problem, call on 


CALEDONIA 


Dept. EM-4, Caledonia, N. Y. 


Cold Metal Products Co., Youngstown 1, 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div., U. S. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 30, Pa. 
(ABCNS) 

National Tube Div., U. 8S. Steel Corp., 

* Pittsburgh, Pa, 

Newport Steel Corp., New . q 
(ADES) ” pom, Ee 

Ohio Seamless Tube Div. of Copperweld 
Steel Co., Shelby, Ohio (T) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥. (T) 

Ryerson & Son, Inc., Joseph T., Chicago 
Ill. (ABCDENST) 

Tennessee Coal & Iron Div., U. S. Steel 
_Corp., Fairfield, Ala. 

U. 8S. Steel Corp., 525 William Penn P! 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22, Pa. 

Newport Steel Corp., Newport, Ky. 
(Silicon) 

U. 8S. Steel Corp., 525 William Penn PI. 
Pittsburgh 30, Pa 


STRAIN RELIEFS. See Grips & Clamps 
Strain Relief 


STRIPPERS, WIRE 


Artos Engineering Co., 2741 S. 28th, Mil 
waukee 16, Wis 
Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Il. 

Wenco Mfg., 1136 West Hubbard, Chi- 
cago 22, Ill. 

Wire Stripper Co 1729 Eastham Ave., 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products Inc., 2100 Pax 
ton, Harrisburg, Pa. 

Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

American Lava Corp., 
Tenn 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago ‘24, Ill, 

Mycalex Corp. of ein, 116 Clifton 


Chattanooga 5, 


Blvd., Clifton, N. 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Il. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

U. S. Gasket Co., Camden 1, N. J 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww 
Magnetic (Cc 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, ‘ae? (P) 
Remote Control (R) 
Selector (Rotary Tap) (S) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (V) 


See also Circuit Breakers, Push Button 
Gesiens; Controllers, Motor; Relays, 
mers. 
Acro Manufacturing Co., Columbus 16 
Ohio (B) 

Adams & Westlake Co., Elkhart, Ind 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers, Milwaukee 1, Wis. 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

American Relay & Controls Inc., Sub. of 
ae wie. Co., 3649 Howard, Skokie, 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 393 Lakeside Ave., 

Orange, N. J. (CHR) 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
(ADEGIRW) 

Bristol Co., Waterbury 20, Conn. (ADEF- 
GIPRS) 

Capitol Machine Co., 36 Balmforth Ave., 
Danbury, Conn. (NP) 

Centralab, Div. of Globe-Union, Inc., 962C 
E. Keefe Ave., Milwaukee 1, Wis. (NS) 

Clare & Co., C. P., 3101 W. Pratt Blvd., 
Chicago 45, Il. 

Clark Controller Co., 1146 E. 152nd, 
Cleveland 10, Ohto (C) 


Comar Electric Co., 3340 W. Addison, 
Chicago 18, Ill. (N) 

Control Products Co., Inc., 306A Sussex, 
Harrison, N. J. (B) 

Cramer Co., Inc., RB, W., Box 8, Center. 
brook, Conn. (G) 

Crouse-Hinds Co., Syracuse 1, N.Y, 
(DPSV) 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. (EGLPW) 

Den, OP, 176 Central Ave., Newark 4, 
N. d 

Durakool ine. Elkhart, Ind. (D) 

Eagle Signal ‘Corp., 202 20th, Moline 1, 
Ill. (G) 

Edison, Inc., Thomas A., Instrument Di 
Dept. 53, West Orange, N. 

Electro-Snap Switch and Mfg. Co., 4224 
W. Lake, Chicago 24, Ill. (B) 

Fasco Indus en, on isl 100 Augusta, Ro- 
chester 2, N. Y. (E 

Federal i lestione and Ruato Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd, Clifton, N. J. 
(NS 

Fenwa:. Inc 14 Pleasant, Ashland, Mass 

Ferrod Mfg. Co., Sub, of Ferro Corp., 
605 N. River, Batavia, Ill, (M) 

Furnas Electric Co., 1024 McKee, Batavia, 
Ill. (ABCEFLO) 

G-V Controls Inc., 3 Hollywood Plaza, 
Fast Orange, N. J. (FG) 

Genera! Electric Co., Apparatus Sales Div., 
Schenectady 5, N.S: (ABCDEFGHIJK - 
MNOPRSTUV) 

Guardian Electric, 1627-D W. Walnut, 
Chicago 12, Ill. (CFGHN 

Harnischfeger Corp., Milwaukee 46, Wis 
cw) 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. (O) 

Hetherington, Inc., Sharon Hill, Pa. (P) 

Joy Manufacturing Co, Henry W. Oliver 
Bldg., Pittsburgh 22; Pa. 

Kellogg Switchboard and Supply Co., 72 
W. Monroe, Chicago 3, NIL (8) (Cross- 
bar 

Knox Porcelain Co., Knoxville 1, Tenn. 
(P) 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

Mallory & Co., Inc., P. R., Indianepolis 
6. Ind. (GNPS) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. (KP) 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Ill. (ABCDEF) 

Micro Switch Div.. Minneapolis Honeywel! 
Regulator Co., Freeport, 

(BDFLS) 

National Acme Co., 178 E. 131st, Cleve- 
land 8, Ohio (BP) 

Cyate atte. Co., 3613 Howard, Skokie 
lh. (8) 

Pass & Symon, Inc., Solvay Station, 
Syracuse 9, Y. 

Pyle-National Co., 1383 N. Kostner Ave., 
Chicago 51, Til. (P) 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Riverside eee and Electrica! 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. (PT) 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 
(FM) 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Tl. ele 

Spencer Thermostat Div etals 
Controls Corp., 104 Forest, bes, 
Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (P) 

Struthers-Dunn, Inc., Lamb’s Rd., Pit 
man, N. J. 

Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, Ill. (N) 

Ther Electric & Machine Works, IIA 
S. Jefferson, Chicago 6, Til. (8) 

Torq Engineered Products, Inc., Bedford. 
Ohio (V) 

Unimax Switch Div. W. L. Maxson Corp 
460 W. 34th New York 1, N. Y. (D) 

United Electric Controls Co., 93 School, 
Watertown, Mass. 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 

Zenith Electric Co.. 152 W. Walton, Chi- 
eago 10, Tl. (HR) 


SYNCHROS. See Servomechanisms. 


TACHOMETERS 


Bristol Co.. Waterbury 20, Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Sticht Co., Inc., Herman H., 27 Park Pl., 
New York 7, N. Y. 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-95! 
Newport, Ky. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, 


Mallory & Co., Inc., P. R., Indianapolis 6 
nd, 








To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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ENGINEERED 10 YOUR PRODUCT 


Dormeyer Solenoids are built to your specifications 
in every detail. Constructed from only the finest 
materials, each unit is carefully inspected for uni- 
form high quality. 

No matter what your requirements are, we will 


supply them. Expanded facilities enable us to offer 
the widest variety of solenoid types in the industry. 


DORMEYER TRANSFORMERS AND COILS 


Built to the same high engineering 
standards as Dormeyer Solenoids. 
Compact, efficient—outlast equipment 
life. Coils to No. 50 wire. 


PROMPT DELIVERY IN 
ANY QUANTITY 


Send specifications for free estimate. 
Request catalog giving full engineering data. 


DORMEYER INDUSTRIES 


yi oe G4 BES oem er.) 
CHICAGO 41, ILLINOIS 








FACTORIES IN CHICAGO 
3424 MILWAUKEE AVENUE ° 


1600 C. 
Sate Operating Temp. 


Specific Gravity—3.80 
Hardness—70-72 Rockwell 
Absorption—0.0 


Thermal Shock 
Resistance—Good 


Free test samples sent on request 


HEANY INDUSTRIAL CERAMIC CORP. 
NEW HAVEN 3. CONNECTICUT 





FOLDING DOUBLE CUPPED WASHER LUGS — 


eGoetame _50)4e::_ me 


C— Easy to Apply 
naman g 5 j No Special Tool Needed 


One-Piece Construction | 
=O. “= rey a 
(Cem S Krurcer « Huperon. 








Eificient in 
Service 
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IMMEDIATE DELIVERY. CATALOG ON REQUEST. 


_ 
TGC BOLT & NUT CORP 


127 CHURCH ST. NEW YORK 7, N. Y. 





SERIES “J” CYLINDERS | 


For rugged, trouble free 
SERVICE 


@ CARTRIDGE . .. rod-wiper, packing, bushing in one unit. 

@ RUGGED BODY ... all steel end caps and barrel. 

@ PISTON RINGS ... step-cut joint, sealing in both direc- 
tions, long life, minimum leakage. 

@ PRESSURE ,.. 2,000 psi heavy-duty ... 3,000 psi non- 
shock, 


@ SIMPLICITY ... no tie-rods . . . no retainer rings. 


Write for Bulletin No. 53 





Hydro-Line Wancafacturing Co. 


5672 PIKE ROAD e ROCKFORD, 





ILLINOIS 
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EXPLOSION PROOF SOLENOIDS 
AND SOLENOID OPERATORS 


FX-326 SOLENOID 

FX-300 LINE 

EXPLOSION PROOF R2DX-326 

SOLENOIDS RDX-300 LINE 
The FX-300 line of explosion proof solenoids 
ranges in pull from 3 lbs. to 100 lbs. at 85% 
voltage and from 4.2 lbs. to 140 lbs. at 100% 
voltage. Stroke range is from 1.25” to 5”. We 
also produce the FX-400 and FX-800 explosion 
proof solenoids. 
The RDX-300 line of explosion proof solenoid 
operators (reversing solenoids) is made from 
the F-300 line of solenoids and has the same 
range of pull and stroke as the FX-300 line of 
solenoids. The operators are made in the 2-point 
and 3-point types. We also produce the RDX-400 
and RDX-800 lines of explosion proof operators. 


See our catalog in Sweet’s Catalog Service. 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 


olD 
Farthing U 


Yes, our complete line 
of plastic cable clips and 
perforated Nylon strap- 
ping will ‘‘Hold Every- 
thing’’. . . wiring, tubing, 
fragile objects, safely 
and economically. 


AN eter) 
Non-corrosive Nylon 


screws and nuts now 
nae liie} +) (om 


WRITE TODAY For 


samples and complete information. 


WECKESSER CO. 


5256 N. Avondale Avenue Chicago 30, Illinois 
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TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 
caster, Pa. 

Insulation and Wires, Inc., 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, 
Minnesota Mining & Mfg. Co., 
Products Diy., 900 Fauquier 

Paul 6, Minn 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y 

Permacel 
a 


7001 Ingersol, Lan- 


3435 Chou- 


565 W. 
Ill. 

Electrical 
Ave., St. 


Tape Corp., New Brunswick, 
Polyken Products Dept. of The Kendall 
Co., 309 W. Jackson Blvd., Chicago 
6, Ill. 

Seamless Rubber Co., 
Van Cleef Bros., Inc., 
Ave., Chicago 19, Ill. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving & Tape, Asbestos; 
Tape, Friction & Splice; Tape & Sheet 
ing. 


TAPE, FRICTION and SPLICE 


Inc., Randolph, Mass 
Insulation and Wires, Inc., 3435 
teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. IH. 
Irvington Div Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J. 
Box 60, 


New Haven 3, Conn 
7800 Woodlawn 


Chase & Sons, 
Chou- 


Johns-Manville, New York 16, 
ma: ie 

Minnesota Mining & Mfg. Co., Elec 
trical Products Div., 900 Fauquier 
Ave., St. Paul 6, Minn. 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 

Polyken Products Dept. of The Kendall 
Co., 309 W. Jackson Blvd., Chicago 
6, Ill. 

Seamless Rubber Co. 

U. S. Rubber Co. 
New York 20, N. Y 

Van Cleef Bros Inc., 
Ave., Chicago 19, Il. 


Conn 
Center 


New Haven 3 
Rockefeller 


7800 Woodlawn 


TAPE, MICA. See Mica. 


TAPE and SYNTHETIC 


RESIN 


Chase & Sons 
Continental-Diamond 
13, Del 
du Pont de 
Plastics Dept.. 
Insulation and Wires, Inc., 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp 565 
Washington Blvd., Chicago 6, Il 
Irvington Div., Minnesota Mining & 
Manufacturing Co 9 Argyle Terrace 

Irvington 11, N. J 

Natvar Corp., 207 Randolph Ave., 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N 

Polyken Products Dept. of The 
Co., 309 Jackson Blvd., 
6, Til 

Raybestos-Manhattan Inc., Asbestos Tex 
tile Div., Manheim, Pa. 
Seamless Rubber Co.. New Haven 3 

U. S. Gasket Co., Camden 1, N. 


TAPE, MAGNETIC RECORDING. 


See Magnetic Recorder Components 


SHEETING, 


Inc., Randolph, Mass 
Fibre Co., Newark 


(Ine.), E. I. 
98, Del 
3435 Chou- 


Nemours & Co. 
Wilmington 


Ww. 


Wood- 


Kendall 
Chicago 


Conn 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N 7 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill 

National Pneumatic Co., Inc., 
Cabot Divs., 125 Amory 
Mass 


and Holtzer 
Boston 19, 


TEMPERATURE CONTROLS. See Con 
trols. Pressure & Temperature; Relays; 
Switches; Thermometers; Thermostats 


TENSIOMETERS 
Dillon & Co., Ine., W. C. 

wick, Van Nuys, Calif 
Tensitron, Inc., Harvard 


14628F Kes 
Mass. 
TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. 


Test 


See Chambers 


TESTING 
ments 


INSTRUMENTS. 
Also Tools, Portable 


See Instru- 


THERMAL SWITCHES. See Switches 


THERMISTORS 
Victory Engineering 
Rd., Union, N. J. 


Corp., Springfiek 


THERMOCOUPLES 

Assembly Products, Inc., 
Ohio 

aoe & Co., Inc., 113 Astor, Newark 5 


Chesterland 14 


Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Roskbostes Products Corp., New Haven 4, 
onn 


Thermo Electric Co., 109 Fifth, Sada 
River Township, Rochelle Park Pp 
Office, N. J. 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., ¢ 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Coln 
Co., 1403 Rock, Rockford, Il. 


Corp., Gatew 
401 Liberty Avy 


THERMOMETERS 
Assembly Products, 
Ohio 
Bristol Co., 


Inc., Chesterland 1 
Waterbury 20, Conn. 
Edison, Inc., Thomas A., Instrument Di 
Dept. 53, West Orange, N. J. 
TAGliabue Instruments Div., Weston Ele 
trical Instrument Corp., 614 Frelir 
huysen Ave., Newark 5, N. J. 
Weston Electrical Instrument Corp., 6 
Frelinghuysen Ave., Newark 5, N. J 
Wheelco Instruments Div., 
Co., 1403 Rock, Rockford, 


Barber -Coln 
Mil. 


THERMOPLASTIC WIRE. 
Cable, Insulated. 


See Wire 


THERMOSTATIC BIMETALS 


American Silver Co., Inc., 36-02 Princ« 
Flushing 54, N. Y 


Baker & Co., Inc., 113 Astor, Newark 
N. J 

318 Washington, M 

Rd., 


Brainin Co., C. S., 
Vernon, N. Y 
Bristol Co., 153 
20, Conn 
Chace Co., W. M., 
troit 9, Mich 
General Plate Div., 
Corp., 44 Forest, 


Bristol Waterbur 


1608 Beard Ave., Dé 
Metals and Contr: 
Attleboro, Mass. 


THERMOSTATS 


Acro 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div 
Dept. 53, West Orange, N. 

Fenwal, Inc., 14 Pleasant, Ashland, Mass 

G-V Controls, Inc., 8 Hollywood Plaza 
East Orange, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. ¥ 

Mercoid Corp., 4201 Ave., Chi 
cago 41, Ill. 

Robertshaw Thermostat 
Fulton Controls Co., Youngswood, Pa. 

Spencer Thermostat Div., Metals & Con- 
trols Corp., 104 Forest, Attleboro, Mass 

Stevens Mfg. Co., Inc., Mansfield, Ohio 

Still-Man Co., 429-33 E. 164th, New York 
“ua. HN. 

Therm-O- Disc Inc., Mans 
field, Ohio 
Torq Engineered 
Ohio 
United 
Watertown, 
Westinghouse Electric 
St.. Meadville, Pa. ; 
Wheelco Instruments Div., Barber-Colman 

Co., 1403 Rock, Rockford, Til 


Manufacturing Co Columbus 1/ 


Belmont 


Div., Robertshaw 


127 Crouse, 


Products, Inc., Bedford 


Electric Controls Co., 93 Schor 
Mass 
Mercer 


Corp 180 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee 4, Wis. 
Automatic Electric 
Mankato, Minn. * 
Automatic Temperature Control Co., Ir 
5234 Pulaski Ave., Philadelphia 44, Pa 
Bristol Co., Waterbury 20, Conn. 
Cramer Co., Inc., R. W., Box 8, Center 
brook, Conn 
Dimeo-Gray Co., 
Ohio 
Eagle 
Il 


1316 8S. Second, Mi 


State 


Mfg. Co., 60 


210 E. Sixth, Dayton 


Signal Corp., 202 20th, Moline 


General Electric Co., Apparatus Sales Div 
Schenectady 5 : Fe 

Hansen Mfg. Co., Int 

Hayden Co., A. W., 234 N. 
bury 20, Conn 

Haydon Mfg. Co., 
rington, Conn 

Industrial Timer Corp., 
ark 4, N. J 

Mercoid Corp., 4201 Belmont Ave., Ch 
cago 41, Ill 

Soreng Products Corp., 
Schiller Park, Ill 

Square D Co., 4041 N 
kee 12, Wis. 

Struthers-Dunn, Inc., 
man, N. J. 

Ward Leonard Electric Co 
Mount Vernon, N. Y 
Westinghouse Electric 
Center, Bldg. No. 3 
Pittsburgh 22, Pa. _ P 
Zenith Electric Co., 152 W. 

cago 10, Il 


Princeton 3, Ind 
Elm, Water 
2536 Tor 


Inc., Elm 


131 Ogden, New 


9551 Soreng Ave 


Richards, Milwa 


Lamb’s Rd Pi 
600 Sout 


Gateway 
Ave 


Corp 
401 Liberty 


Walton, Chi- 


TIME SWITCHES. Switches. 


See 


TOOLS, PORTABLE 


Sarber-Colman Co., Dept. M, 1403 
Rockford, Ill. (Hardness Testing) 

H. J. J. Co., 268 Marlow Dr., Oakland 
5, Calif. (Screw-holding drivers) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Scruggs Co.. Loyd, 1022-32 N. 
Louis 1, Mo. 

Ryerson & Son, 
Ill 


Rock 


Sixth, St 


Inc., Joseph T., Chicag 
Homer City, Ps 

Betts Co., Inc 28 Butler 
1, N. J. (Terminal Tools) 
United States Steel Supply Div., Unite 
States Steel Corp., 208 S. La Salle 
Chicago 4, TI. 


Syntron Co. 
Thomas & 
Elizabeth 





To communicate with any manufacturer whose nom a s 
in this issue use READER INQUIRY FACILITY, ange 37 
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“FEW OLDER IN 
EXPERIENCE- 
PLUGS & 


os Ziadie NONE YOUNGER 
rig IN FACILITIES 


ella a ND DESIG N.” 


$-506-DB For 5,000 Volts, 25 Amperes 
Socket with deep Bracket per Contact Alterable by cir- 


cuit Characteristics. % rs oy 1 THIS IS THE M-F 


Socket contacts of phosphor bronze, knife-switch type, cad- : fe ; I To 1G 


mium plated. Plug contacts hard brass, cadmium plated. 4 ; hues 

Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets ' ; acpeaiaahe phat nag eel 

polarized. Long leakage path from terminal, and terminal sedi ied ited ce Rh ho 

to ground. Caps and brackets, steel parkerized (rust- m oN sar si tape ee 

proofed). Plug and socket blocks interchangeable in caps sing cee . a ps a - hited 
- 7 : et MUM MT 1M leercey me 1 c-y- | oe 

ae ee ponents aa most accessible. Cap NO SLOTS @ Reliability of torque never POF thought pos- 

NO FIBRE re 

NO PLASTIC is Mu meted Meme cele tte 

NO PTT ey libi gery: 


" LO B. Jones Division EXCESS cosT; Lock Nut Company 





Write for Jones BULLETIN 20 for full details on line. 


5535 North Wolcott Avenue, Chicago 40, Illinois 
INCH MANUFACTURING CORPORATION 


UBSIDIARY OF UNITED-CARR FASTENER CORP 





RELAYS « COILS « SOLENOIDS 


oes 


AND MINIATURE 
ES 


SPECIFICATIONS 
POWER AND 
SENSITIVE TYPES 


Send us your prints and specifications 
for quotations. Literature on request. 


THE FIVE STAR CO., INC. 


PLANTS PLACE, PLANTSVILLE, CONN. 
engineered to meet your needs 


Careful analysis and testing of your product together with 


r sf K E vy experienced RAE Engineers is your assurance of the best 


motor for the job. RAE offers outstanding service and 
STEEL BLUE ss quality in a large variety of motors in voltages up to 250, 
a and up to ¥g H.P. (higher for intermittent duty) with many 


gear head motor combinations. Let us put our years of 


opular package is = oa . 
os Peteds motor building experience to work for you. 


‘ (@ . 8-oz. can fitted with = 
making Dies and |. y Bakelite cap holding 
' - soft-hair brush for = 

k Templates plying right at benc 
metal surface ready for = = 
—— layout in a few minutes. 
& BS) The dark blue hastaeennd ae 
: / makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Send for the ‘‘RAE'’ service sheet. 
it will help you supply the data 
AC/DC Universal necessary for recommendations and 
DC Shunt wound prices. 
DC Series wound 


DC Compound wound 


Gear Reduction Motors 
uatiiitnienl Governor Controlled Motors is @ MOTOR CORP. 


1 = on company letterhead Motors for Rheostat Control 
' q q it} 


NT aes “THE DYKEM COMPANY 2009 Kewaunee St. ® Racine, Wis. 
With 2303F North 11th St. + St. Louis 6, Mo. 
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Though mini miniate ib ae ala tt 
weight,  eeda 


Seti. : 
ometers are ae cree 


eon accurate. A 
bearing Gaeverteles em transmits 
the movement of the Nourden’ tube to the slid- 

ing contact. Instruments are not damaged 
by shock, vibration or nominal over-pressure. . 


Bourns designs and manufactures other 
precision potentiometers for measuring position, 
differential pressure, absolute pressure, 
altitude and acceleration. 


Bourns is also, the creator and exclusive 
manufacturer of the TRIMPOT 


OURNS LABORA TORIES 


"6135 Magnolig Avenue, Riverside, California 
Lechnical Bulletin on request, Dept. 243 


T3804" 


CUTS COSTS 3 ways 


FASTENS FASTER .. . 

Only the speed of the operator limits the 
912's riveting speed. Completely automatic. 
A push on the foot pedal automatically 
feeds, inserts and clinches the rivet. 


DOES WORK OF SEVERAL MACHINES 

Quick change rotary hopper and race- 
way makes the 912 adjustable in 5 to 10 
minutes to set different size rivets. Adjust- 
able anvil height and 12-inch throat pro- 
vide further versatility. 


SAVES ON MAINTENANCE 

The 912 is massively built to stand the 
shocks of:constant use and is designed for 
quick, easy servicing and parts replacement. 


if your assembly calls for 3/16” steel tubular rivets 

or smaller, of 15/16” lengths or less, ask us to show 

you how the 912 can cut your fastening costs. Send 

@ sample of your problem assembly (or blueprint) for 
a free fastening analysis. 


FREE CATALOG 


contains valuable engi- 
neering information and 
rivet specifications plus 
illustrated descriptions 
of 26 Chicago Auto- 
matic Rivet Setters. 


kKweit & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Susc%) Illinois 
Branch Factory: Tyrone, Pa. 
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TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., ee. 4700 Montrose 


Ave., Chicago 41 
Eastman Kodak Co., Rochester 4, N. Y. 
Hoboken, N. J. 


Keuffel & Esser Co., 

TRANSDUCERS, PRESSURE 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 


Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.I., N.Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets, Sheet Metal 


TRANSFORMERS, FLUORESCENT 


BALLAST. See Fluorescent Lamp Aux- 
iliaries. 


TeAneronmens. INSTRUMENT 
RENT 


CUR 


sowed Electric Corp., 354 Water, Cuba, 

Allis- nies Milwaukee 1, Wis. 

@hicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 Addison, Chicago 
18, Ill 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 

Dano Electric Co., 93 
Conn. 

Electran Mfg. Co., 1901 
Chicago 14, Ill 

Federal Telephone and Radio Co Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 
Ave., Homewood, Il 
Keystone Products Co., 

City, N. J 
Raytneon Mfg. Co 
Dept. 6120-EM, 
Sola Electric Co. 
50, Ill 
Standard Transformer Co., Warren, Ohio 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 
Weston Electrical Instrument 
Frelinghuysen Ave 


Main, Winsted, 


Clybourn Ave., 


18240 Harwood 
904-6 23rd, Union 
Equipment Sales Div., 
Waltham 54, Mass. 

4633 W. 16th, Chicago 


Corp., 614 
Newark 5, N. 


TRANSFORMERS, POWER CIRCUIT 

Acme 354 Water, 
N . 

Allis-Chalmers, Milwaukee 1, Wis. 

Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 Addison, Chicago 


18, Il 
3349 W. Addison, Chi- 


Comar Electric Co., 
Electric Co., 93 Main, 


Electric Corp., Cuba, 
Y 


cago 18, Ill 
Dano 
Conn 
Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 4, Ill 
Electran Mfg. Co., 1901 
Chicago 14, Ill. 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 
General Electric Co., Apparatus Sales Div 
Y 


18240 


Winsted, 


Clybourn Ave., 


Schenectady 5, N. 
General Transformer Co., 
Ave Homewood, Ill. 
Hevi Duty Electric Co., 

Wisconsin 
Hindle Transformer Co., Inc., 
Church Rd., Flemington, N. J 
Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif 
Keystone poe Co., 904-6 23rd, Union 
City 
Moloney Blectric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo. 

Nothelfer Winding Laboratories 
marle Ave., Trenton 8, N 
Radio Corp. of America, Tube Div., Har- 

rison, N. J. 
Raytheon Mfg. Co., 
Dept. 6120-EM, 
Sola Electric Co., 
50, Il 
Standard Transformer Co., Warren, 
Ther Electric & Machine 
S. Jefferson, Chicago 6, Ill 
United Transformer Co., 150 Varick, New 
York 13, N. Y. 
Wagner Electric 
Ave., St. Louis 14, 
Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


Harwood 
Milwaukee 1, 
40 Woods 


111 Albe- 


Equipment Sales Div., 
Waltham 54, Mass 
4633 W. 16th, Chicago 


Ohio 
Works, 114A 


Corp., 6454 Plymouth 
fo 


Gateway 
Liberty Ave 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 354 Water, Cuba, 
N 


Caledonia Electronics & Transformer Corp., 
Y. 


Dept. EM-3, Caledonia, N. 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 Addison, Chicago 
18, Ill. 

Comar Electric Co., 33 
cago 18, Ill. 

Dano Electric Co., 93 
Conn. 

Electran Mfg. Co., 1901 
Chicago 14, Ill. 

Epsco Inc., 126 Massachusetts Ave., Bos- 
ton, Mass. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp.. 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Il. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Moloney Electric Co., 
St. Louis 20, Mo. 


49 W. Addison, Chi- 


Main, Winsted 


Clybourn Ave., 


5390 Bircher Blvd., 


Nothelfer Winding Laboratories, 111 Albe 
marle Ave., Trenton 8, N. J. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 

Sola manele Co., 4633 W. 
50, 

Torwico Electronics, Inc., 
huysen Ave., Newark 5 N. 

United Transformer Co. 150 Varick, New 
York 13, N. Y¥. 


16th, Chicago 
965 Freling- 


TRANSFORMERS, VARIABLE 
VOLTAGE 
Acme pnnante 


Corp., 354 Water, Cuba, 


3349 W. Addison, Chi- 
1901 Clybourn Ave 
Chicago 14, Il. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) a < 
a, Duty Electric Co., Milwaukee 1 
Radio” Corp. of America, Tube Div., Har- 

rison, N. J. 
Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 


Superior Electric Co., 83 Laurel, Bristol 
Conn. 


Comar Electric Co., 
cago 18, Ill. 
Electran Mfg. Co., 


TRANSISTORS. See Semi-Conductors. 
TUBE PARTS (Electronic). See Electronic 
Tube Components. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. 

Radio Corp. of ‘America, Tube Div., Har 
rison, N. J 

Waterman Products Co., Inmc., 2445-63 
Emerald, Philadelphia 25, Pa. 


TUBES, ELECTRON (industrial) 


Amperite Co., =. 561 Broadway, New 
York 12, N 

Du Mont ¥ 2 Inc., Allen B., 766 
Bloomfield Ave Clifton, N. J. 

Electrons, Inc., 127 Sussex Ave., Newark 
ey 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp.. 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div... 
Schenectady 5, N 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Victoreen Instrument Co., Perkins 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 


TUBES, METALLIZED GLASS. See 


Glass, Technical. 


TUBES. 
electric 


PHOTOELECTRIC. See 
Cells & Tubes. 


Photo- 


TUBES, THERMOCOUPLE 

Bristol Co., Waterbury 20, Conn. 

Kanthal Corp., 3 Amelia Place, Stamford, 
Conn 


TUBING, ALUMINUM. 


See Aluminum 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze & Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

General Metals and Controls 
Corp., 44 Forest, Attleboro, Mass 

International Nickel Co., Inc., 67 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 
Ave., New York 17, N. > 


Plate Div., 
Wall 
Park 


TUBING, PAPER 


Cleveland Container Co., 6201 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., 
13, Del. 

Paramount Paper Tube Corp., 612 Lafay 
ette, Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 
Charleston, Chicago 47, Tl. 
Stevens Products, Inc., ‘86-88 Main, East 

Orange, N. J 


Barberton 


Newark 


2035 W 


TUBING, SILVER. See Silver & Silver 
Alloys 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 

Bentley, Harris Mfg. Co., 1202 Barclay. 
Conshohocken, Pa. 

Continental-Diamond Fibre Co., 
13, Del si 

Corning Glass Works, Corning, N. Y. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. r 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Div., Minnesota Mining & Man 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N 

Mitchell-Rand_ “Insulation Co., 51 Murray, 
New York 7, N. X. 


Newark 


To communicate with any manufocturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 
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You Can Cut MOTOR PRECISION ELECTRO-PLATING 


AND ELECTRO-CHEMICAL 
PROCESSING EQUIPMENT 
FOR LABORATORIES 












PHOENIX Molded or Assembled Motor 
Brush Holders are custom-designed to your 
exact specifications—yet delivered to you at 
mass production costs! 


Secret is a wide range of stock tools which 
produce an infinite variety of uniform top- 
quality, close-tolerance brush holders. 

Take a hint from the large number of manu- 


facturers already saving on component costs 
with Phoenix . .. Get the full details now! 















Thermostatically controlled E 
electrically heated tanks. PEATERS: 
2 gal. to 150 gal. Stainless 5 amp. to 500 amp. 
steel. Special linings. 




























SEND FOR CATALOG S55E 
Shortcut to Lower Production Costs 
New Phoenix Catalog shows how 
to order customized standard 
brush holders to fit your needs. 
Free on request. 


Complete assemblies for all types of plating: rhodium, 
silver, gold, palladium, indium, cobalt, tungsten, etc. 


Lol 
) 
WRITE FOR 
FREE BROCHURE NE ie 

#123 MANUFACTURINGSFCO. 


1624 EAST 1ST STREET 
LOS ANGELES 33, CALIF. 






















4211 West Lake Street Chicago 24, Ill. 








——” MOTOR WINDING 


@ INDUCTION 





AN INSULATOR THAT 
provipes A GRIP! 


oa 










WIRE 
SIZES 
18 
TO 
42 


CLASS 
A&H 










of 















DELTA ELECTRONICS, INC. 


GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. 






FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 
C 0 M p 0 U N D S Radio Transformers, Light Units, 
Loading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications, including fungusproofing 


and heat conducting. Specific data and samples will be furnished 
on request. 


BIWAX CORPORATION 
3445 HOWARD STREET SKOKIE, ILL. 





















Made to customers specifications, this insulator has a sand lining fused 
| to the inside to provide a strong, non-separating grip when it is cemented 
to a component part. The outside is finished in brown glaze. 







Universal Porcelain Insulators are made to close dimensional tolerances, 
have uniform body density. They are high in physical and dielectric 
strength . . . withstand hot electrical arcing, thermal shock, vibration. 
They resist chemicals, moisture, fumes, heat and cold. And these charac- 
teristics remain unchanged during the life of the electrical unit in which 
they are used. Gain the advantage of Universal Porcelain on your next 
job! Our engineers are at your service. 


rae UNIVERSAL 


1540 EAST FIRST STREET 




















CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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from 


bells. 


The finest bells are engi- 
neeredand manufac- 
tured by SIGNAL. In- 
door and outdoor 
types are available 

in sizes from the 

new 212" midget 

a-c contactless 
vibrating bell to 

the large 20” 
model—[2'2”,3”, 
4”,6",8”,10",20"). 
Write for Catalog 5A-2 


ee the 


smallest 


to 
the 


largest 


originators of 
the underdome bell 


Ws 


SIGNALS 
SIGNAL 


rhe ge pl & MF( co 


Sea t NE W 


SOLD THROUGH 
ELECTRICAL 
WHOLESALERS 


Cut Costs—Improve Fastening 


of die-cast metal 
Nameplates, 
Medallions, 
Grilles, etc. 


PUSHNUTS 


Trademark 


TYPE “F” 
for 3/32”, 1/8” and 
3/16” unthreaded studs 


@ Easy, fast assembly. Slide smoothly 
down the stud, then instantly lock 
with push of screw driver or special 
applicator—hand or power. 


@ No stud damage. Resilient locking tab 
does not grip stud until final locking 
action at base. Less strain on studs— 
e no metal “shavings” to impair full 


resilient locking. 
THE PALNUT 
COMPANY 


66 Cordier St., 
Irvington Tl, N. J. 


In Canada: 
P. L. Robertson Co., Ltd. 
Milton, Ont. 


Write for free samples 
and literature 


@ Lock absolutely tight—even on slippery 
chrome plated studs. Energized spring 
locking grip can not loosen or rattle. 


@ Can be removed. Simply lift tab with 
any pointed tool. An important fea- 
ture when necessary to remove defec- 
tive or improperly assembled name- 
plates or for refinishing. 


Natvar Corp., 207 Wood- 
bridge N. 

Owens-Corning Fiberglas Ome. 598 Mad- 
ison Ave., New York 22, N. Y. 

Varfiex Corp., 309 N. Jay, Rome, N ey A 
Westinghouse Electric Corp., ides 
Center, Bldg. No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa. 


Randolph Ave., 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc., 3435 
teau Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd Chicago 6, Ill. 

Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. 

Mitchell Rand Insulation Co., 
New York 7, N. Y 

National Vulcanized 
ton 99, Del 

Natvar Corp 207 
bridge, N 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. 

Phalo Plastics Corp., Commercial & Foster, 
Worcester 8, Mass 

Polymer Corp. of Penna., 
Ave Reading, Pa 

Resin Industries, Inc., 
Calif 

Rogan Brothers, 
Skokie, Ill 

U. S. Gasket Co., Camden 1, N. J 

Varflex Corp., 309 N. Jay, Rome, N. Y 


Chou- 


51 Murray, 
Fibre Co., Wilming- 


Randolph Ave., Wood- 


2120 Fairmount 
Santa Barbara, 


8027 N. Monticello Ave., 


TUBING, STEEL. See 


Grades & Forms. 


Steel. Commercial 


TUNGSTEN. See 


also Contacts 

Fansteel 
cage l 

Mallory & 
6, Ind 


Metallurgical Corp., North Chi- 


Co., Inc., P. B Indianapolis 


UNDERCUTTERS, 
Undercutters. 


MICA. See Mica 


VACUUM PUMPS. See 


Pumps 


Compressors & 


VACUUM TUBES. 
Ray; Tubes, 


See Tubes, 
Electron. 


Cathode 


VALVES, MOTORIZED or 
OPERATED 
Automatic Switch Co., 
Orange, N. J. 
Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill 
Bristol Co., Waterbury 20 
General Electric Co., 
Div., Schenectady 5, N. ‘ 
Gould Co J. D., 730 E 
Indianapolis 2, Ind. 
Mercoid Corp., 4201 
eago 41, Iil. 
Soreng Products Corp., 
Schiller Park, I. 
Valcor Engineering Corp., 
Kenilworth, N. J 
Valvair, 956 Beardsley Ave., 
Ohio 
Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


SOLENOID 


393 Lakeside Ave., 


Conn 
Apparatus 
Y 


Sales 
Washington, 
Belmont Ave., Chi- 
9551 Soreng Ave., 
Carnegie Ave 
Akron 11, 


Gateway 
Liberty Ave 


VARNISHED 


Insulating 


FABRICS. See Fabrics 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn 

Bakelite Co A Div. of Union Car- 
bide & Carbon Corp., 300 Madison 
Ave., New York 17, N. Y. 

Borthig Co. Inc., George C., Box 115, 
East Rutherford 6, N 
Celanese Corp. of America 
290 Ferry, Newark 5, ° 
Dow Corning Corp., Dept. 

land, Mich. (Silicone) 

du Pont de Nemours & Co., (Inc.), E. L., 
Finishes Dept., Wilmington 98, Del 

Durez Plastics & Chemicals, Inc., 1304 
Walck Road, North Tonawanda, N oe 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIL. 

Irvington Div., Minnesota Mining & Man 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J . 

Mica Insulator Co., Schenectady 1, N. Y 
Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave., St 
Paul 6, Minn 

Mitchell Rand Insulation Co., 51 
New York 7 . 

Oronite Chemical Co., 38 
Francisco 4, Calif. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 
Zophar Mills. Inc., 

i, wa. ee 


New 


Dept. 105-K, 
J 


4504, Mid- 


Murray 


Sansome, San 


112-130 26th, Brooklyn 


VARNISHES, FINISHING. See Lacquers, 
Enamels & Varnishes. 


VARNISHES, 


nishes 


INSULATING. See Var- 
Compounds & Resins 


V-BELTS. See Drives, 


Belt 


To communicate with any - manufacturer whose name appears 


VIBRATORS 


Aerovox Corp., 

American Television & 
Paul 1, Minn. 

Bristol Co., Waterbury 20, 

Mallory & Co., Inc., P. R., 
6, Ind 


New Bedford, Mass. 


Radio Co., 


Conn. 
Indiana; 


VIBRATION TEST MACHINES 


All American Tool & Manufacturing < 
8028 Landale Ave., Skokie, Ill 

General Electric Co., “Apparatus Sales D 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


Gate 
Liberty A 


VOLTAGE REGULATORS. See Reg 
tors, Voltage; Transformers Varia 
Voltage. 

VOLTMETERS. See Instruments 

WASHERS, BEARING. See Bearing 

Bushings 


WASHERS, FLAT. See Fasteners. 


WAXES and COMPOUNDS 


Babetize Co., A Div. of 
& Carbon Corp., 300 
New York 17, N. Y¥ 

Biwax Corp., 3445 

Dow Corning Corp., 
Mich 

General Electric Co., Chemical Diy 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chouté 
Ave., St. Louis 3, Mo 

Mica Insulator Co., Schenectady 1, 

Minnesota Mining & Mfg. Co 
Products Div., 900 
Paul 6, Minn 

Mitchell-Rand Insulation Co., 51 
New York 7, N. ¥ 

Zophar Mills, Inc 
32, N. ¥ 


Union Cart 
Madison Ay 


Howard, 
Dept. 


Skokie, I! 
4504, Midla 


N. ¥ 
Electrical 
Fauquier Ave., 


Murray 


, 112-180 26th, Brookly: 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Chouteay 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers 
Washington Blvd., 

Mica Insulator Co., Schenetady 1, N. Y 

Mitchell- Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥ 
National Vulcanized 
ton 99, Del 


Corp., 565 W 
oe petene 6, ll 


Fibre Co., Wilming- 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Diy., 
Schenectady 5, N. Y. (Are) 

Mullenbach Electrical Manufacturing Co., 
2300 E. 77th, Los Angeles 58, Calif 

Revere Copper & Brass Inc., 230 Park 
Ave., New York i. oe = 

Unitek Corp 258 Halstead Ave., 
dena 8, Calif 

Westinghouse Electric 
2025, Buffalo 5, N. 


Pasa 


Corp. P.O. Box 
Y. (Flexarc) 


WELD NUTS. See Fasteners 
WHEELS, BLOWER 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis 


Torrington Manufacturing Co., 
Conn. 


Bridge & 


Torrington 


WINDING MACHINES. See Coil Wind- 
ing Machines. 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. 
Co., Inc., of Pittsburgh, 
Pa. 

American Brass Co., Waterbury 20, 

American Steel & Wire Div., 
Corp., Rockefeller Bidg., 
Ohio 

Anaconda Wire and Cable Co., 
way, New York 4 Y 

Chase Brass & Copper Co., 
Conn. 

Cornish Wire Co., Inc., 50 
tere 7, N. Y¥. 

Essex Wire Corp 
Wayne 6, Ind 

General Cable Corp., 
New York 17, N. Y. 

General Electric Co., Construction 
rials Div., Bridgeport 2, Conn 

Page Steel & Wire Div., American Chain 
& Cable Co., Monessen, Pa. (Stainless 
or Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., 
Colorado Fuel 

Re 


Porter 
Prospect Park, 


Conn 
U. 8. Steel 
Cleveland 13, 


25 Broad- 
Waterbury 20, 
Church, New 
Magnet Wire Div., Fort 
420 Lexington Ave 


Mate- 


John A., Sub. of 
& Iron Corp., Trenton 


2, N 
Rome Cable Corp., Rome, N. Y 


Ryerson & Son, Inc., Joseph T., Chicago, 
Til. 


WIRE and CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 
Alden Products Co., 4125 N. Main, 
ton 64, Mass 
American Phenolic Corp., 1830 
Ave., Chicago 50, Ill. (X) 
American Steel & Wire Div., U. 8 
Corp., Rockefeller Bldg., Cleveland 
Ohio 
Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX 
Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 


Brock- 
S. 54th 


Steel 


in this issue use READER INQUIRY FACILITY, page 237 


ELECTRICAL MANUFACTURING 





NEW PRICE REDUCTIONS 


UP TO 25% 
ON CORNING LOW-POWER RESISTORS oY te eA 


4- and 5-watt sizes 


Write New Products Division 
CORNING GLASS WORKS, CORNING, N.Y. Thai's tee-6 sieet teateie — and 


that’s what Milford service is—from 
5 Milford plants and 20 Milford 


THE offices. Try us and see 
<i iadicin —e mn Mra Ne ype: Tt for yourself — soon! 


ILFORD 


RIVET & MACHINE CoO. 


Plants: Milford, Conn.; Norwalk, Calif.; Elyria, Ohio; 
Aurora, Iil.; Hatboro, Pa. 

Offices: Atlanta, Chicago, Cleveland, Detroit, Fort 
Worth, Indianapolis, Newark, New York, Pittsburgh, 
Racine, St. Louis, St. Paul, San Francisco, Seattle; 
Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
Seneca Falls, N.Y.; Jenkintown, Pa.; Westwood, Mass. 


Soe iy RIVETS 


and era eae 
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SEND YOUR PRINTS FOR QUOTATION 


Reader 


Inquiry 
Facility 


e If whatever appears anywhere in this | & 

issue, either in the editorial or advertising 

pages, stimulates a desire for additional SPURS © HELICALS © WORM AND WORM GEARS 
STRAIGHT BEVELS @ LEAD SCREWS @  RATCHETS 


ansormation, it is only necessary for read- CLUSTER GEARS @ RACKS @ INTERNALS ® ODD SHAPES 
ers to record their interests on any one of 


the postcards on page 237, in the manner 2 VES; N GEARS 
suggested. The publisher will function a ; A ae ee 
for readers, immediately contacting the 

sources for the data requested, or for- 

warding reprints. 


| 1035 PARMELE ST. ROCKFORD, ILLINOIS 


| 
' 
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AGASWITCH 


...to introduce 
time delays into 


NEW! 


TRADEMARK 


electrical 
circuits 


SWITCH 


5 


Circuit diagram, 
6 double pole unit 


* Adjustable—time delays from 0.1 second 
to 5 or more minutes 

* Manually operated, pneumatically timed 

* Only 3%” x 212” x 2%” overall 

* Both single and double pole types 

* Accurate, adaptable, compact and inexpensive 


Write for details or application engineering 


assistance. Address Dept. A6-421. 


v J SUS Dee LD mL at aii) 
Wve fa ee Newark Avenue 


DIVISION Pioneers in pneumatic timing 


Elizabeth, New Jersey 


WHEN IN NEED OF MATERIALS, PARTS 


OR EQUIPMENT . 


PLACED BY 


- MAKE USE OF THE 


42,293 ADVERTISEMENTS 
11,322 ADVERTISERS in 


UE PE 


Your Where-to-Buy Encyclopedia 


it ae . 


\ 











Thomas Publishing Company 


461 Eighth Avenue, 


New York 1! 






Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. ‘I. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (BCX) 

Chester Cable Corp., Chester, New York 
(TX) 

Continental Wire Corp., Wallingford, 
Conn. (AT) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. ((BT) 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind. (BT) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Cop. 100 Kingsland Rd., Clifton, N. J. 
(TX) 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. on Am 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 

Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. (T) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. (ABCTX) 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. 

Rockbestos Products Corp., New Haven 4 
Conn. (AT) 

Roebling’s Sons Co., John A., Sub. of 
Coleate Fuel & Iron Corp., Trenton 

Rome Cable Corp., Rome, N. Y., (BTX) 

Royal Electric Co., Inc.. Pawtucket, R. I 
(ABT) 

Runzel Cord & Wire Co., 4723-31 Mont- 
_Tose Ave., Chicago 41, Til. 

U. 8. Rubber Ce. Rockefeller Center, New 
York 20, N. 

Whitney Blake o.. New Haven 14, Conn 


WIRE FORMS. See Springs. Coil & 
Flat; Stampings, Metal 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and CMe. Co., 25 Broad- 
way, New York 4, N. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ni. 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 





General Boaric Co., Apparajus Sales Div., 
Schenectady 5, N. 

Hitemp Wires, Inc., "96 Windsor Ave, 
Mineola, N. Y. 

Phelps-Dodge Copper Products Corp., Inea 
Manufacturing Div., Fort Wayne. Ind 

Rockbestos Products Corp., New Haven 4 
Conn. 

Roebling’s Sons Co., John A., 8 of 
Celgrate Fuel & Iron Corp., Trenton 
2, N. J. 

Rome Cable Corp., Rome, N. Y. 

Sprague Electric Co., 307 Marshall orth 
Adams, Mass. 


WIRE, MAGNETIC RECORDING. See 
Magnetic Recorder Components. 


WIRE, RESISTANCE 


Alloy Metal Wire Div., H. K. Porter Co,, 
Inc., of Pittsburgh, "Prospect Park Ps 

Bristol Co., Waterbury 20, 

Driver- Harris Co., Harrison, N. 2 

Kanthal Corp., 3 Amelia Pl, Stamford, 
Conn. 

Ney Co., J. M., 371 Elm, Hartford, Conn 


WIRE CUTTERS and STRIPPERS. See 
Strippers, Wire. 


WIRE CUTTING PLIERS and TWIST. 
ERS. See Pliers & Cutters, Wire 


WIRE MARKING MACHINES. See 
Marking Machines & Devices. 


WIRE STRIPPERS. See Strippers, Wire. 
WIRING DUCTS. See Ducts, Wiring 


WIRING HARNESSES. See Harnesses 
& Assemblies, Wire. 


WORMS and WORM WHEELS. See 
Gears & Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw Keys & Wrenches, 


WARNS, BRAIDING and SERVING. See 
Fabrics, Insulating. 


ZINC 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, New 
York 5, N. ¥ 

New Jersey Zinc Co., 160 Front, New York 
i; aay) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 237 





e Aluminum steel, brass 
or zinc 

¢ Big variety, all styles 
and sizes. 

e For aircraft, radio, 
telephone, motor and 
generator manufacture, 
etc. 


Free Samples and 
Literature Upon Request. 





iti} 


gers. 


Identify Wires Permanently 


Easy fo apply, replaces obsolete string 
and paper identification methods. 





NATIONAL BAND & TAG CO., Dept. 9-951, Newport, Ky. 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


AUTON Merely push the terminal on the base 
te stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 














Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, N 
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“Financial Security 


Is Based On Savings 


ARTHUR B. HOMER 


President 


Bethlehem Steel Corporation 


Payroll Savings Plan is one of the easiest ways for any 


If you agree with Mr. Homer that “. .. the Payroll Sav- 


ings Plan is one of the easiest ways to save for economic 


* 7.7 
security. — 


If you believe with millions of other Americans that 


there is no safer investment than U.S. Savings Bonds— 


Why not take a really personal interest in your em- 


ployees and your Payroll Savings Plan? 


Pick up the phone, now, and ask the man in charge 


of your Payroll Savings Plan three questions: 


e How many of your employees are enrolled in 


the Payroll Savings Plan? 


e What is the percentage of employee participa- 


tion? 


“, .. and the purchase of U.S. Savings Bonds through the 


individual to save for economic security.” 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 









e When did your company last conduct a person- 


to-person canvass? 


If less than 50% of your employees are enrolled in the 
Plan ... if you have not conducted a person-to-person 
canvass in the past two years (or if you do net have the 
Plan), act now! Telephone, wire or write to Savings 
Bonds Division, U.S. Treasury Department, Washing- 
ton, D. C. You will hear promptly from your State 
Director, U.S. Treasury Department who will be glad 
to help you conduct a person-to-person canvass that 
will put an application blank in the hands of every 
employee. That is all you have to do. Your employees 
will do the rest. They want to save for their economic 


security. 
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no place for 
do-it-yourself 


commutators 
are our business 


Why get all tied up in the intri- 
cacies of commutator building? 
We have the experience, all the 
materials, and the facilities to 
build any quantity. Sizes 7/16” 
to 4” diameter. Our plant is mod- 
ern and designed specifically for 
the economical manufacture of 
commutators and slip rings. You 
get custom quality at production 
line cost. 

Delegate your commutator 
and slip ring manufacture to spe- 
cialists. Reap the benefit of lower 
costs and on-time delivery. 


Wait) 4 


ELECTRIC PRODUCTS CO. 
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“icing conditions heavy — 
Ce ay 


bandits on screen 


a 


Lockheed's F-94C Starfire, USAF All-weather Interceptor, can get 
‘upstairs in a hurry, even in severe icing conditions that could 
paralyze its operation in seconds. Efficient wing de-icers with positive 
circuit transfer make it possible for the “Starfire’’ to reach the enemy 
—through ice and storm — whenever and wherever he may attack 
—and to knock him out of the air. 


A. W. HAYDON COMPANY 


7800 series repeat cycle timer was 
custom designed for Lockheed’s 
wing de-icing system 
Designed to control the power for 10 de-icing circuits, carrying 3 
phase 400 cycle current to the heaters in 10 wing sections, providing 
accurate circuit transfer from one section to the next in 10 second 
intervals. Each 10 second load pulse is held within + —.25 second 
tolerance, with an A. W. Haydon Chronometrically Governed D.C. 


Timing Motor, over a voltage range of 22 to 28 volts DC and a 
temperature range of —65°F to +160°F. 


The load switches have a contact rating of 35 amps at 220 volts 
400 cycle 3 phase A.C. 


Life rating — 10,000 cycles. 
Hermetically sealed, special housing — Fail-Safe Switch. 


(General Catalogs Sent on Request) 
When timing poses a problem consult . . 


“A.WHAYDON Gompansy 


234 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manvfacture of Electro-Mechanical Timing Devices 
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As a companion to its line of Type M Unibrake Motors with magnetic 


braking . . . Master now offers a line of Type D Unibrake Motors 


with dynamic braking. 


= HOW IT WORKS. Dynamic braking is obtained with a patented* 


i 


unique, multi-polar brake winding superimposed on the stator wind- 


ing of any Master single-phase or polyphase induction motor. 


ADVANTAGES. Unibrake motors with dynamic braking are very com- 
pact, usually no larger than the standard motor. And since the dynamic 
brake has no moving parts, there is no wear . . . nothing to adjust 


.. . braking torque remains uniform. 


INCREASE PRODUCTION. Don't waste valuable production time wait- 4 Vom 
ing for machinery to coast to a stop . . . get quick slow-down for 
machine tool spindles . . . quick turn-around 


time on many operations . . . speed up auto- ee Wy IC BRAKI NG 


matic cycling of machinery. And since Type D Unibrake Motors come 


to a rolling stop, they are particularly adaptable to equipment re- for 


quiring gear shift between cycles. 


A-C 
SIZES. Now available up to 30 horsepower . . . larger ratings are 


being developed. Master Gearmotors and variable speed drives can 


also be supplied with Type D Unibrakes. motors 


LITERATURE. For complete information write for Data 3810. 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 


MOTOR 
WINDING 


BRAKE 
WINDING 


ia lila ll 


a, 
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Hermetically Sealed Type C Therm: tafs 


Question 





How to get fast 
response and close 
temperature control 
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Semi-Enclosed Type C Thermostats 


When temperature stability and long thermostat life are 
musts—such as in the crystal oven shown at right—it 
always pays to specify Stemco Type C thermostats. 


RE US, 
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For these compact units respond only to heat from con- 
trolled device—give a clean, positive break. Available with 
virtually any type terminal in semi-enclosed or hermetically 
sealed styles, Type C* thermostats open or close the circuit 
on any predetermined temperature rise from —75° to 300° F. 


So insure the life—and performance—of your product 
with Stemco Type C thermostats. They perform better longer. 


AA-662 


STEVENS manufacturing company, inc. 
Lexington and Mansfield, Ohio 


THERMOSTATS 


*Patented Stemco thermostats are used in leading Electronic and Avionic Devices * Computers » Radar * Appliances * A; oaratll 


Crystal oven courtesy James Knigh : Co. 
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Answering 


the need for 


VERSATI 


in electric 


motors! 


This Delco general-purpose, drip-proof motor is equipped with New 
Departure self-enclosed ball bearings. They not only assure permanently 
accurate support of the rotor shaft under all load conditions, but in 
normal operation they reduce bearing lubricating requirements to just 
about zero. However, should extra-severe conditions warrant it, the 
lubricant can be replenished quickly by removing the pipe plugs. 


Note that the bearings have built-in seals on the inside faces, thereby 
preventing grease leakage into the motor, and the outer faces have 
metal shields which keep foreign matter out of the bearings. The shields 
do, however, permit entry of just the right amount of grease from the 
space in the end bell for perfect bearing operation, yet prevent excessive 
lubrication which could cause overheating. 


Y 1955 


NEW DEPARTURE BALL BEARING 


End applications for modern electric motors are 
extremely varied. They may be mounted in 
positions from horizontal to vertical. Radial and 
thrust loads may be encountered in numerous 
combinations. Mounting locations may make 
periodic lubrication difficult. or costly. Atmos- 
pheres may be charged witle abrasive dust, or 
extreme cleanliness may be migndatory, with no 
lubricant leakage allowable. 


All these conditions are directly related to 
the motor bearings—in fact the versatility of 
a motor, or its ability to meet them, depends on the 
bearings used. 


BALL BEARINGS ARE THE ANSWER 


Among the important features of the ball bearing 
are its ability to resist loads imposed from any 
direction and to locate rotating parts accurately 
and positively for many years of service. In 
electric motors accurate rotor-to-stator relation- 
ship is maintained regardless of moun‘ ng posi- 
tion, and bearings are cool-running at all speeds. 


Lubrication factors are important too. Motors 
equipped with New Departure self-sealed or 
shielded bearings may be installed in difficult- 
to-reach places because the bearings will operate 
for years under normal conditions without atten- 
tion for lubrication or adjustments of any kind. 


With New Departure self-sealed, grease-lubricated 
ball bearings, lubricant leakage is no problem 
and the bearings are fully protected from abrasive 
dirt. 


Just as New Departure has pioneered bearing 
developments which have added so greatly to 
the versatility of today’s electric motors, so will 
New Departure be first with the bearing advances 
of tomorrow. New Departure, Division of General 
Motors Corporation, Bristol, Connecticut. 


NOTHING ROLLS LIKE A BALE 

















Why Bodine motors 


were selected 


for Hedman 


Check Writers 


6 


4 


This is a Hedman Sign-O-Meter and Dater. It 
signs and dates checks ten times faster than 
you can do it by hand. 


Here’s the Bodine Type VCF-12 motor used in 
the Check Protector. The same motor is also 
used in the Sign-O-Meter and Dater. 


"For over 35 years, we have 
used Bodine motors. We 
require motors that are small 
in size, sturdily con- 
structed, long lasting, 
trouble-free and quiet in 
operation. Nonetheless, they 
have to supply the necessary 
high torque needed. In 
addition, we have always 
found Bodine engineers very 
cooperative in helping us 
with our motor problems." 


And here, Mr. Johnson‘ tells of his experience 
with Bodine Fractional Horsepower Electric 
Motors...see above. 


This is a Hedman Check Protector. It imprints 
the amount of your check...in indelible ink: 
then shreds it into the paper. 


You can use the two units singly or together as 
shown above. Three separate locks prevent un- 
authorized use of signer. Forgers are com- 
pletely thwarted. 


This is Mr. C. W. Johnson, Vice President of 
the Hedman Company, manufacturers of both 
machines. 
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50th Anniversary 
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Be sure your motor is as good as your product. 


For information contact Bodine Electric Com- 
pany, 2256 W. Ohio St., Chicago 12, II. 


BODINE MANUFACTURES 
FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR: 


dictating machines 
electric typewriters 
revolving signs 
adding machines 

coin counters 
therapeutical equipment 
film projectors 
printing timers 
automatic dispensers 
electronic controls 
stapling machines 
tope dispensers 
automatic wrappers 
compressors 

check signers 
recorders 

type setting machines 
display units 

...and for many 
other applications. 


Ask for a sample copy of 
“The Motorgram,”’ a 
bi-monthly publication 
discussing application and 
design of fractional hors: 


power electric motors. 
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